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MORNING SESSION 
Monday, June 9, 10:00 AM 
Thomas B. Fitzpatrick, 
Boston. Massachusetts. U.S.A .. presiding 
Opening Remarks 
Rudi H. Cormane, President, European Society 
for Dermatological Research 
John S. Strauss, President, Society for Inves-
tigative Dermatology 
Direct Spectrofluorimetry of Erythrocytes and 
Plasma: A Rapid Diagnostic Method in Porp-
hyrinemias. M. B. PoH-FITZPATRICK AND A. A. 
LAMOLA. Department of Dermatology, Columbia 
University College of Physicians & Surgeons, New 
York, New York, and Bell Laboratories, Murray 
Hill, New Jersey, U.S.A. 
Direct spectrofluorimetry was applied to intact 
erythrocytes (RBC) and plasma from 12 erythro-
poietic protoporphyria (EPP) patients, 9 lead in-
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toxication (Pbl) patients, 4 iron deficiency (FeD) 
patients, 5 porphyria cutanea tarda (PCT) pa-
tients, and 10 normal persons. Protoporphyrins 
acid-extracted from blood of all the above groups 
are identical, and have been previously incorrectly 
presumed identical "in vivo" as well. In contrast, 
our analyses of fluorescence spectra obtained di-
rectly in these specimens, without extraction, re-
vealed significant differences. The major fluores-
cent porphyrin of EPP blood is metal-free proto-
porphyrin IX, found in RBC and plasma. The 
major fluorescent porphyrin of Phi, FeD, and 
normal blood is the zinc chelate of protoporphyrin 
IX, found only in RBC, never in plasma. Plasma of 
PCT patients contains uro- and copra-porphyrins, 
whose fluorescence spectra are easily distinguisha-
ble from the free protoporphyrin spectra of EPP 
plasma and the porphyrin-free spectra ofPbi, FeD, 
and normal plasmas. Characteristic excitation and 
emission maxima for the fluorescence spectra of 
EPP RBC were found to be 397 nm and 625 nm; of 
Phi, FeD, and normal RBC, 425 nm and 595 nm; of 
EPP plasma, 405 nm and 634 nm; ofPCT plasma, 
398 nm and 620 nm. This new spectrofluorimetric 
technique enables rapid distinction to be made 
among these relatively common porphyrinemias. 
Experimental Porphyria in Vitro: Intracyt&-
plasmic Crystallization of Excess Protopor-
phyrin Within Hepatocytes. F. GscHNAIT, P. 
FRITSCH, H. HONIGSMANN, K. KONRAD, AND K. 
WOLFF. Division of Experimental Dermatology, 
Department of Dermatology 1., University of Vi-
enna, Austria. 
Needle-like crystals (C) within hepatocytes are 
held responsible for the liver damage in erythropoi-
etic protoporphyria (EPP). Identical C, isolated 
from the livers of protoporphyric mice, have been 
shown to represent in vivo crystallized protopor-
phrin (PP), but it has not been clarified whether 
the C represents hepatccellular PP, crystallized at 
the site of excessive PP production, or an excess of 
extrahepatic PP which hepatccytes fail to excrete. 
Primary cultures of chick embryo liver cells were 
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exposed to griseofulvin in vitro, according to a 
method originally described by Granick (1965). 
Twenty-four and 48 hours thereafter hepatocytes 
exhibited granular red fluo~escence which was 
absent from fibroblasts. Electron microscopy re-
vealed needle-like C within hepatocytes that were 
identical with the PP crystals of EPP hepatocytes, 
hepatocytes of protoporphyric mice, and with PP 
extracted from such livers and recrystallized in 
vitro. The cytoplasmic pathology of C-bearing 
chick embryo hepatocytes in vitro was very simi-
lar to that of EPP hepatocytes and protoporphyric 
mouse hepatocytes in vivo. The stimulation of 
porphyrogenesis in isolated hepatocytes in vitro 
thus results in intracytoplasmic crystallization of 
PP which indicates that PP-C can form at their site 
of production. 
In Vitro Studies on Protoporphyrin Uptake by 
Normal Skin Fibroblasts and the Photosensi-
tivity of Fibroblasts from Patients with Eryth-
ropoietic Protoporphyria. A. A. ScHOTHORST. 
Department of Dermatology, University Hospital, 
Leiden, Netherlands. 
Skin fibroblasts from normal individuals, grown 
in a culture medium containing a physiologic 
amount of protoporphyrin (PP) (0.5 -y/ml), showed 
uptake of PP over a period of about 20 days. After 
trypsinization, the PP-containing cells were ex-
posed to long-wave ultraviolet light at 4°C in a 
closed glass cell of an oxygraph. During irradiation, 
there was marked oxygen consumption and an 
increased ability to take up trypan blue, but only a 
small loss of potassium. An irradiated monolayer 
of PP-containing fibroblasts showed a strongly 
decreased ability to form colonies, whereas fibro-
blast cultures without PP showed normal develop-
ment. 
Cultures of skin fibroblasts from erythropoietic 
protoporphyria (EPP) patients did not differ from 
those from normal individuals: there were no 
indications of increased PP synthesis and the 
tolerance to light was within normal limits. When 
cultured in medium containing PP they showed 
the same pattern as the normal cells grown in PP 
medium. These findings suggest that although the 
EPP fibroblast does not synthesize PP in abnormal 
amounts, the cell can take up PP, after which light 
can alter its metabolism. It is postulated that 
repeated fibroblast damage of this kind could be 
the cause of certain chronic degenerative histologic 
alterations (i.e., hyalinization) in the skin of 
EPP-patients after exposure to light. 
AFTERNOON SESSION 
Monday. June 9, 2:00PM 
E. G. Jung. Heidelberg. West Germany, presiding 
Cutaneous Photosensitization and in Vivo Me-
tabolism of Psoralens. M. A. PATHAK, B. 
MANDULA, Y. NAKAYAMA, J. A. PARRISH, AND T. B. 
FITZPATRICK. Department of Dermatology, Harvard 
Medical School, Boston, Massachusetts, U.S.A. 
Knowledge of the duration of action and me-
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tabolism is important in the systemic use of 
psoralens for the photochemotherapy of psoriasis 
and vitiligo. Oral administration of 8-methoxyp-
soralen (8-MOP, 40 mg/70 kg) and serial exposure 
to ultraviolet (320-400 nm, 4-6 J/cm ') or to sun-
light causes human skin to remain photosensitive 
between 1 V2 to 4 hr. This phototoxic reaction is 
absent after 6 to 8 hr, Kinetics of excretion and 
metabolism of psoralen (Ps), trioxsalen (TMP), 
and 8-MOP were studied in albino mice by analy-
sis of urine, blood, feces, skin, and viscera at 2, 4, 6, 
8, 12, 24 and 48 hr after oral and intraperitoneal 
administration of "C-labeled Ps and •H-labeled 
TMP. Blood and skin levels of Ps and TMP were 
highest between 2 and 4 hr. Over 70% of Ps and 
88% of TMP were excreted in the urine within 8 hr 
and over 90% within 12 hr. Similar findings were 
obtained in the urine of man. One of the major 
metabolites of TMP and Ps crystallized from urine 
of mice and men showed fluorescence activation 
and emission wavelengths of 355 and 430 nm 
(TMP) and 345 and 445 nm (Ps). Absorption peaks 
of the metabolites were at 262, 269, 309, 337 nm 
(TMP), and 222, 334 nm (Ps). Infrared spectros-
copy of TMP metabolite revealed intact methyl 
groups, absence of OH bond at 3300 em-• and a 
new peak at 1225 em-•. Nuclear magnetic reso-
nance spectroscopy revealed opening of the lactone 
ring but no demethylation. Coumarin hydroxylase 
activity showed a small increase in the liver of 
TMP-fed mice. Glucuronides of psoralens were 
also detected in urine. Metabolism of psoralens 
therefore involves (a) hydroxylation, (b) glucuroni-
dation, and (c) opening of lactone ring with possi-
ble formation of a fluorescent carboxylated moiety 
ofTMP. 
Dermal Toxicity of 8-Methoxypsoralen in Hair-
less Mice Irradiated with Long-Wave UV. AND-
RZEJ LANGNER, HANNA WOLSKA, MARIA JARZABEK-
CHORZELSKA, AND MARIA PAWINSKA. Department of 
Dermatology. Warsaw Medical Academy, Warsaw, 
Poland. 
The purpose of the study was to investigate 
dermal changes in 150 hairless mice irradiated 
with long-wave UV and fed with 8-methoxypsor-
alen (8-MOP) in different concentrations in a 
long-term experiment (8 months). The daily dose 
of 8-MOP in the experimental group was 1, 10, 20, 
and 40 mg per kilogram of weight. All animals were 
irradiated with long-wave UV (340-400 nm, energy 
3500 ~w/cm') for 10 min twice a week. In the 
animals the following studies have been done: 
histopathology, autoradiography, immunofluores-
cence with anti-UV denatured DNA conjugate, 
and PHA-lymphocyte transformation. ln neither 
experimental group of animals have immunologic 
abnormalities been found. In animals treated with 
8-MOP (1 and 10 mg/kg) no skin changes ap-
peared; however, there was difference in incorpora-
tion of 'H-thymidine in the epidermis: 1.6% and 
5.6%, respectively (control 2.9%). In animals 
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treated with 30 and 40 mg/kg of 8-MOP, severe, 
progressive skin changes developed (ulceration, 
scarring, mutilation), but no malignancies. 
SPECIAL LECTURE 
Mechanisms of Drug Photosensitivity Reac-
tions. LEONARD C. HARBER. U.S.A. 
Absolute Concentrations in Human Skin of 8-
Methoxypsoralen After Local Application in 
Vivo. BERNHARD KAMMERAU, ACHIM ZESCH, AND 
HANS ScHAEFER. Dermatology Clinic of the Free 
University of Berlin, RudolphVirchow-Hospital, 
Berlin, West Germany. 
The penetration, resorption, and excretion of 0. 
1% tritium labeled 8-methoxypsoralen from several 
ointments after local application to healthy human 
skin was determined by liquid scintillation analy-
sis of the label in the different layers of the skin 
and in the urine. The greatest part of the drug 
remains in the horny layer. After 30-min applica-
tion time up to 5 ~tmolar concentrations are found 
in the epidermis and up to 1 ~tmolar in the dermis. 
Excretion in the urine takes place within 36 hr. 
The following conclusions for practical therapy of 
dermatoses with 8-methoxypsoralen can be drawn: 
emulsion ointments seem to be the most suitable 
application form. Ten- to 100-min pentration time 
should be awaited before irradiation, the excess of 
nonpentrating drug in the horny layer should be 
eluted by solvent-washing before irradiation since 
it will act as a filter for the wavelengths of 
ultraviolet light, which are essential for the action 
of the photosensitizer in the skin. 
Light-Induced Tolerance to Light in Photoder-
matoses. J. C. VAN DER LEUN AND H. VAN WEELDEN. 
Institute of Dermatology, State University of 
Utrecht, Utrecht, Netherlands. 
The human skin becomes less sensitive to light 
after exposure to light. The adaptive phenomena 
involved were investigated in view of the treatment 
of light-sensitive patients. 
Areas of skin were given one or more exposures to 
ultraviolet or visible light and the sensitivity of the 
exposed skin was determined as a function of time. 
In addition to epidermal hyperplasia and pig-
mentation, which operate also in normal skin, we 
established the existence of adaptive reactions 
specific to solar urticaria and chronic polymorphic 
light eruption. Whether complaints or tolerance 
developed in a patient's skin depended on the 
wavelengths to which it was exposed and, not less, 
on the relative increments of exposure time during 
a course of exposures. Trials to utilize light-
induced tolerance on a total-body scale were per-
formed on 20 patients with various photoder-
matoses. All except one improved, to different 
degrees. The best results were obtained in ex-
tremely sensitive patients with chronic poly-
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morphic light eruption; these patients tolerated up 
to several hundred times more light during treat-
ment than before. 
The treatment is time consuming, but the pro-
tection is better, sometimes by an order of magni-
tude, than that achieved with the best of topical 
sunscreens. 
Experimental Production of EPP-like Skin in 
an Animal Model. H. HONIGSMANN, F. GscHNAIT, 
K. KoNRAD, AND K. WOLFF. Division of Experi-
mental Dermatology, Department of Dermatology 
I., University of Vienna, Vienna, Austria. 
Light-exposed skin. of patients with erythropoi-
etic protoporphyria (EPP) is characterized by 
multiple concentric basal laminae (BL) surround-
ing dermal blood vessels. The present study em-
ploys an animal model to describe the pathogenic 
mechanisms responsible for these changes. Albino 
mice were made protoporphyric with griseofulvin 
according to an established procedure. Photosensi-
tivity flares were elicited once a week throughout a 
10-month period, using black light as UV-A source, 
and were monitored by the iv injection of vascular 
tracers and by light and electron microscopy. 
Each UV -A irradiation led to a selective destruc-
tion of the (photosensitized) endothelial cells (EC) 
of superficial capillaries which was followed by 
massive vascular leakage. This is identical with 
what occurs in EPP skin during an acute photosen· 
sitivity flare. The BL remained largely intact 
providing the scaffold for regenerating EC which 
deposited new BL material at their periphery. 
Subsequent exposures to UV-A reproduced the 
endothelial damage and subsequent BL formation; 
multiple irradiations thus resulted in excessive, 
concentric, tube-like BL deposits around dermal 
vessels which light microscopically appeared as 
PAS-positive hyaline material and clinically gave 
the skin a thickened, waxy appearance. This model 
thus reproduces "EPP-skin" clinically, microscop-
ically, and at the ultrastructural level. 
Metabolic Alterations and Keratinization in 
Psoriasis. HANS HAMMAR. Department of Derma-
tology, Karolinska Sjukhuset. Stockholm, Sweden. 
The keratinization disorder in psoriasis may 
partly be due to disturbances in energy production 
or in biosynthetic steps related to mitochondrial 
metabolism. Topical treatment with dithranol 
during a 2-week period was used to convert ortho-
into para-keratinized epidermis and vice versa in 
psoriatic patients followed by serial biopsies. Mi. 
crodissection on freeze-dried sections, examined 
for the type of keratinization present, provided 
defined epidermal material for quantitative assays 
of the intramitochondrial enzyme NAD dependent 
isocitrate dehydrogenase {DID), in which bacterial 
luciferase was employed to attain the required high 
analytical sensitivity. 
The activity of DID could be related to the type 
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of keratinization present in stratum corneum over-
lying epidermal layers under study. In orthokerato-
sis as found in the controls, in the noninvolved and 
in the treated involved skin the activities were low. 
In the controls the activities varied between 22 and 
32 mmoles/kg dry weight/hr (mM/kg/hr} and in the 
noninvolved psoriatic epidermis between 46 and 68 
mM/kg/hr. In parakeratosis as found in the treated 
noninvolved skin and in the involved psoriatic 
epidermis the DID activities were 1.8 to 2.6 times 
higher than those obtained in orthokeratotic pso-
riatic skin. 
Together with earlier data on the metabolic 
alteration in psoriasis, the results are in accord 
with the interpretation that increased mitochon-
drial activity occurs in all epidermal layers in the 
parakeratotic psoriatic lesion. The results of this 
study suggest that an increased functional capac-
ity of epidermal mitochondria might counteract 
the process of the normal keratinization. 
MORNING SESSION 
Tuesday, June 10. 9:00AM 
F. John Ebling, Sheffield, England, presiding 
The Sebum Content of Human Scalp Biopsies. 
DoNALD T. DowNING, LAURENCE A. NORTON, PETER 
E. PocHI, AND JOHN S. STRAUSS. Department of 
Dermatology, Boston University Medical Center, 
Boston, Massachusetts, U.S.A. 
Since human sebaceous glands contain unique 
lipids (wax esters and squalene), it seemed proba-
ble that sebaceous lipids in extracts of whole skin 
could be assayed without the necessity of dissect-
ing the glands from the rest of the tissue. 
In this study we have used 6 punch biopsies (4 
mm diameter) from recipient sites of hair trans-
plants in each of 5 subjects. A sample of the scalp 
surface lipid was collected at the same time. Each 
biopsy was extracted individually with 5 ml chloro-
form:methanol (2:1) and an aliquot was subjected 
to quantitative thin-layer chromatography. Sam-
ples of surface lipid and known amounts of squa-
lene and cetyl oleate were chromatographed simul-
taneously for use in calculations and as reference 
samples. Quantitation was accomplished by char-
ring and photodensitometry. Calculation of the 
sebum content of the biopsies was based on their 
content of wax esters and the proportion of these in 
the surface lipid. 
It was found that the sebum content of the 
individual biopsy specimens averaged 0.73 mg 
(range 0.56-0.88 mg with ± 10% variation for each 
subject) which is equivalent to 5.8 mg/sq em. Our 
previous studies have indicated that the average 
time between synthesis of sebum and its excretion 
onto the skin surface is 8 days. Hence, the analyzed 
specimens would contain the product of 8 days of 
sebum synthesis. From this figure and the average 
amount of sebum in the biopsies, the average rate 
of sebum synthesis for the group of adult males 
studied can be calculated as 0.89 mg/10 sq cm/3 hr. 
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Skin Hydration in Vitro: A Possible Role for 
Lipids. S. NACilT, M. S. CHRISTENSEN, AND E. H. 
GANS. Vick Divisions Research and Development, 
Mount Vernon, New York, U.S.A. 
The effect that an emollient might have on 
increasing the permeability of the skin to water, 
and therefore its water content, merits exploration, 
since a measurable influence would be meaningful 
to skin hydration. To study this, an in vitro model 
system which measures steady-state permeation of 
water through excised, full-thickness human skin 
has been used. Water permeation rates were com-
pared after the application of water alone or after 
application of a commercial emollient (Oil of Olay) 
containing a lipid mixture micro-dispersed in an 
external water phase. Water permeation rate was 
50% greater in skin exposed to the emollient as 
compared to skin exposed to pure water (1.5 vs 0.9 
mg/cm'/hr). Water permeation rates through skin 
samples pretreated with the emollient for several 
hours and then exposed to water were larger than 
those obtained in control samples treated with 
water (1.2 vs 0.9 mg/cm'/hr). These experiments 
show that (a) the emollient can cause a measurable 
increase in skin permeability to water and, (b) 
there is a carry-over effect which persists well 
beyond the time that the emollient is removed. 
To determine whether this carry-over effect 
could be related to the penetration of lipid compo-
nents of the mixture, two experimental models 
were used. The first of these measured uptake of 
lipids into excised skin under conditions resem-
bling "real-life" use, and the second measured 
steady-state transfer through the skin. 
These results indicate that the lipids are capable 
of sorption into the corneum, but possibly not 
deeper. This sorption of the lipids occurs concur-
rently with an increase in water permeability. 
The Inability of a Bacterial Lipase Inhibitor to 
Control Acne Vulgaris. JAMES E. FuLTON, JR., 
JAMES G. WEEKS, AND LESLIE McCARTY. Acne 
Research Institute, Miami, Florida, and Dow 
Chemical Co., Midland, Michigan, U.S.A. 
The pathogenesis of acne appears to involve the 
generation of fatty acids from sebum by bacterial 
lipases. Following purification and characteriza-
tion of these lipases (J Invest Dermatol 63:231, 
1974; Biochemistry 13:2320, 1974) a systematic 
study of inhibitors was undertaken. The class of 
halopyridyl phosphorus compounds, such as 0,0-
dimethyl-0-(3,5,6 trichloro-2-pyridyl) phosphate, 
DH 818, proved to be potent inhibitors in vitro at 
concentrations as low as 10-• M. These compounds 
were so potent that the topical application of one 
dose of DH 818 (3 mg/100 em' of facial skin} 
suppressed the fatty acids 40% within the initial 12 
hr of exposure. This is comparable to the suppres-
sion induced by 1 month of systemic tetracycline. 
To study the effect of DH 818 on acne vulgaris, 
10 patients with Grade II-III disease were studied 
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over 9 weeks. The patients were treated for 3 weeks 
with vehicle only, to determine baseline values, 
and then for 6 weeks with twice daily applications 
ofDH 818. Although the fatty acids were decreased 
dramatically in all patients (46% ), bacterial counts 
(J Invest Dermatol45:498, 1965) and lesion counts 
remained unchanged. The clinical severity of the 
acne condition remained unchanged. 
These results suggest that the generation offatty 
acids by bacterial lipases is unrelated to the 
pathogenesis of acne and that the bacteria are not 
dependent on lipases for energy requirements. A 
reevaluation of the role of fatty acids in the 
pathogenesis of acne is needed. 
An Explanation for the Growth of C. Acnes 
in Vivo. CHRISTOPHER D. ROBERTS, KEITH T. HoL-
LAND, AND WILLIAM J. CUNLIFFE. Departments of 
Dermatology and Microbiology, The General In-
firmary, Leeds, England. 
C. acnes is important in the pathogensis of acne 
but how can a supposedly anaerobic microbe grow 
on an aerobic site such as the skin surface or 
pilosebaceous duct? To answer this question C. 
acnes was grown under controlled environmental 
conditions in a chemostat varying the oxygen 
tension in the medium in 5-mm steps to 40 mm 
and then in 10-mm steps to 90 mm. Both growth 
rate and enzyme production were monitored. The 
organisms grew well under all ranges of dissolved 
oxygen tension in the medium, growing aerobically 
on the plates when subcultured both from anaero-
bic and aerobic environments. After 25 mm of 
oxygen tension there was evidence that oxygen was 
used by the organism. Higher growth yields were 
obtained when oxygen was present, reaching a 
maximum in the region of 5 to 15 mm of dissolved 
oxygen. Lipase production decreased with in-
creased oxygen tension. Hyaluronidase remained 
steady but decreased to zero production at 70 mm. 
Thus, despite considerable evidence to the con-
trary, it is quite clear that C. acnes is not a strict 
anaerobe but can grow quite well aerobically and 
produce enzymes which are probably important in 
acne. 
Metabolism of Testosterone 4- 14C in Skin of 
Castrated Rats. ENRICO RAMPINI, CLAUDIO 
GAMBINI, PAOLO CARDo, AND GIUSEPPE MoRETTI. 
Department of Dermatology, University of Genoa, 
Genoa, Italy. 
Testosterone metabolism in rat skin shows a 
cyclic behavior in relation to the hair growth 
phases. In this skin the activity of 17 -beta-hydrox-
ydehydrogenase (HDH) is affected by hypophysec-
tomy. The possibility that castration could influ. 
ence the activities of 17-beta, 3-alpha, 3-beta-
HDH, and of 5-alpha-reductase suggested the 
following study. The second hair cycle was induced 
by plucking normal or prepubertally castrated 
male rats. Testosterone 4- 14C metabolism (Gomez 
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and Hsia) as well as DNA skin content (Burton) 
were evaluated. 5-Alpha reductase activity nor-
mally increases in the first part of anagen, declines 
in advanced anagen and catagen, and goes up 
again in telogen. In castrated rats these fluctua-
tions occur at a higher level in telogen, whereas the 
rate of decrease in advanced anagen and catagen is 
reduced. 3-Aipha and 3-beta-HDH behave like 
5-alpha-reductase. 17-Beta-HDH remains in nor-
mal ranges for all animals. Thus the importance of 
pituitary tropins for the hair cycle is indicated, 
when gonadal-hypophysis feedback is lacking, by 
the increasing activity of 5-alpha-reductase, 3-
alpha and 3-beta-HDH. 
The Junctions of the Normal Human Epider-
mis: A Freeze-Fracture Study. R. CAPUTO, D. 
PELUCHETTI, AND M. MoNTI. Department of Der-
matology and Pharmacology, University of Milan, 
Milan, Italy. 
The freeze-fracture technique is presently the 
most useful for studying membrane specializa-
tions. By this technique three basic types of 
junctions have been described in epithelia: desmo-
somes, gap junctions, and tight junctions. All these 
three types of junctions are present in the epider-
mis. The desmosome exhibits a more varied aspect 
in freeze-fracture studies as compared to thin 
sections. In the basal layer, in correspondence with 
the cell membranes towards the dermis, half-
desmosomes are not clearly detectable. In the 
malpighian and granular layers the desmosome 
looks like an aggregate of particles identical both 
on the A face and on the B face. In the horny layer 
a progressive shrinking and flattening of the parti-
cles constituting the desmosome is observed. In the 
epidermis, gap junctions, constituted by a para-
crystalline aggregate of particles on the A face and 
of holes on the B face, are small and are found in 
limited number from the basal to the granular 
layers. Freeze-fracture enabled us to positively 
demonstrate the presence of tight junctions partic-
ularly in correspondence with the cell membranes 
of the transition area between the granular and 
horny layers, where this junction appears like an 
intricate system of ridges on the A face and of 
furrows on the B face. This system is probably 
involved in the barrier function towards fluid 
exchange. 
The Biologic Action of Epidermal Growth Fac-
tor in Mice. P. T. BwssE, D. C. EDWARDS, E. L. 
FENTON, L. MERCIER-PAROT, AND H. TUCHMANN-
DUPLESSIS. Wellcome Research Laboratory, Beck-
enham, Kent, England, and Laboratoire d'Em-
bryologie, Universite Rene Descartes, Paris, 
France. 
Although the structure of epidermal growth 
factor (EGF) has been determined and some of its 
biologic effects described, the true specificity and 
mode of action have not been established. In order 
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to clarify this situation, an extensive biologic study 
in vivo was carried out in mice. In neonatal mice, 
the characteristic epidermal hypertrophy in skin 
from various regions was obtained after 5 to 7 days 
of systemic injection with EGF (2 l'g/gm/day) and 
this was caused primarily by hyperkeratinization 
and not hyperplasia. Epithelial hypertrophy of the 
tongue, esophagus, cornea, and vagina was also 
induced. A pronounced effect on growth of incisor 
teeth was present, involving inhibition of enamel 
formation and disorganized hypertrophy of the 
lower dentine region. With these changes, there 
were reductions in hair and body growth rates, loss 
of lymphocytes from the thymic cortex, and a 
reduction in subcutaneous fat deposits. These 
results indicated nonspecificity or some degree of 
toxicity. In adult mice, no comparable effects were 
obtained. However, EGF inhibited estrogen-
induced hypertrophy of the vaginal epithelium of 
spayed mice showing it to be active on a "sensi-
tized" tissue in the adult animal. When neonatal 
or adult mice were injected with EGF for 2 to 5 
days, no mitotic stimulation of epidermal or other 
specified tissues was induced. 
These results suggest that EGF is not primarly 
mitogenic, is not specific to epidermal tissues 
(although its direct effects appear to be restricted 
to ectodermal tissue) and it may act only on 
immature cells in a highly active phase of division 
or differentiation. 
Rabbit and Human Skin Responses to Selected 
Irritants. M. STEINBERG, W. A. AKERS, M. WEEKS, 
A. H. McCREESCH, AND H. I. MAIBACH. US Army 
Environmental Hygiene Agency, Aberdeen Prov-
ing Ground, Aberdeen, Maryland, U.S. A. 
Considerable controversy exists regarding the 
validity of standard rabbit skin irritancy assays to 
predict the ability of a chemical to produce or not 
produce dermatitis in man. To clarify this issue, 
the relative irritancy of 12 chemicals of varying 
structures were compared in man and rabbits. 
Modifications of the Draize skin irritancy test and 
a threshold irritation concentration technique were 
evaluated for their predictive ability. A 21-day 
continuous closed-patch assay in man (Toxicol 
Appl Pharmacol 21:369-382, 1972} was compared 
to fundamentally the same technique in rabbits 
using a threshold irritation concentration dosage 
previously determined in rabbits. 
Several chemicals considered to be moderate 
irritants by the Draize rabbit skin irritation test 
proved nonirritating to human skin or rabbit skin 
when applied for 21 days at the threshold irritation 
concentration. Good agreement between the re· 
suits in man and rabbits using the 21-day assays 
was obtained, indicating a potential for the assay 
to be used to predict the irritation potential of a 
chemical intended for use on human skin. The 
chemicals examined included salicyclic acid N-
hexadecylpyridinium, resmethrin, diethyltolua-
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mide, triethanolamine, benzalkonium chloride, 
formaldehyde, resorcinol monoacetate, benzoic 
acid, N-butylsulfonimidocyclohexamethylene, tri-
ethyleneglycoi-N-hexyl ether, and cyclohexame-
thylene carbamide. One hundred sixty-four rabbits 
and 16 adult male volunteers were studied. 
An Explanation for the Keratolytic Effect of 
Salicyclic Acid- R. MARKS, M. DAVIES, AND A. 
CATTELL. Welsh National School of Medicine, 
Cardiff, Wales. 
It seems paradoxical that salicyclic acid is used 
both in psoriasis to enhance desquamation and in 
warty conditions in which scaling appears defi-
cient. How salicyclic acid works has been obscure 
and this paper reports our investigations into its 
mode of action. Creams and ointments with 2, 4, 6, 
and 12% salicyclic acid were applied to the normal 
skin of the upper limbs of volunteers. Control 
observations were made using unmedicated vehi-
cles. Four subjects were used to assess each prepa-
ration which was applied in a standard way for 1 
week. Stratum corneum obtained by skin surface 
biopsy from the test sites was examined by scan-
ning electron microscopy (SEM} and by a quanti-
tative technique in which the surface contour was 
traced and measured using a surfometer. Skin 
biopsies were also taken to measure mean epider-
mal thickness (MET) in numbers of cells and to 
determine autoradiographically the cells in DNA 
synthesis_ Thin slices of the biopsies were incu-
bated in Eagle's MEM in the presence of tritiated 
thymidine for 2~-hr periods using an in vitro 
technique. The mean labeling index (LI) for the 
unmedicated cream controls was 8.3o/c and for the 
ointment controls was 5.lo/c. The corresponding 
METs were 4.9 cells and 4.4 cells. None of the 
salicyclic acid creams caused a rise in LI or MET 
but increasing concentrations of salicyclic acid in 
ointment produced progressive increases in LI and 
MET. Despite the absence of epidermal change 
after using the salicyclic acid creams, there were 
marked changes in the stratum corneum. SEM 
showed wide intercellular gaps while the surfomet-
ric analysis showed that the surface contour was 
more irregular after salicyclic acid cream treat-
ment_ It is suggested that salicyclic acid has, in 
addition to an irritative action on the epidermis, a 
direct solubilizing effect on the intercellular ce-
ment material. 
AFTERNOON SESSION 
Tuesday. June JO. 2:00 PM 
Richard K. Winkelm,;n, Rochester, Minnesota. U. S. A .• 
presiding 
Epidermal Structure, Growth, and Metabolic 
Activity in Thyroid Disease. P. HoLT, J. H_ 
LAZARUS, AND R. MARKS. Welsh National School 
of Medicine, Cardiff, Wales. 
The skin is often involved in thyroid disease and 
may reflect the general metabolic disturbance. The 
aims of this study were to determine whether 
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epidermal structure, replicative activity, and met-
abolic function differed from normal, and to corre-
late any changes with thyroid status. Eleven pa-
tients with hyperthyroidism and 7 with myxedema 
were investigated and compared with euthyroid 
controls. Epidermal thicknesses (expressed in 
"mean cell numbers") (MET) and the ratio of 
lengths of the basal cell layer to the granular cell 
layer (B/G ratio) were measured. Epidermal repli-
cative activity was determined by a labeling index 
method and by estimating the rates of incorpora-
tion of tritiated thymidine in thin sheets of skin. 
Epidermal metabolic activity was determined by 
estimation of the rates of incorporation of tritiated 
proline and histidine. The MET of hypothyroid 
patients was significantly less {2.9 ± 0.1) (SEM) 
than in controls (4.5 ± 0.2) and that from hyper-
thyroid patients was greater (4.7 ± 0.2). There was 
a positive correlation between MET and serum 
triiodothyronine in the thyrotoxics. The epidermal 
labeling index was lower in hypothyroid subjects 
(4.3 ± 0.6%) than in controls (5-6%) and signifi-
cantly higher in thyrotoxics (9.0 ± 0.8%). Epider-
mal thymidine incorporation was increased in hy-
perthyroidism but was unchanged in hypothyroid-
ism. Proline incorporation was increased by a mean 
of 250% in hyperthyroidism but only marginally 
decreased in hypothyroidism. However there was 
poor correlation between the epidermal changes 
and the degree of thyroid abnormality. It is con-
cluded that epidermal metabolic activity and repli-
cation are increased in hyperthyroidism and de-
creased in hypothyroidism. Although thyroid status 
is reflected in epidermal metabolism, thyroid hor-
mone levels have only a small effect on epidermal 
activity. 
Adenylcyclase in Male-Pattern Alopecia. GI-
USEPPE MORETTI, CARLA CIPRIANI, AND ENRICO 
RAMPINI. Department of Dermatology, Univer-
sity of Genoa, Genoa, Italy. 
Adenylcylase apparently controls the prolifera-
tion of epithelial cells. In male-pattern alopecia 
(MPA) where the follicle growth is altered, the 
enzyme activity should be consequently affected. 
A trichogram was done on 10 normal and 10 
balding patients (III-IV Hamilton stage) and ver-
tex skin was simultaneously excised. Skin speci-
mens were treated with the techniques of Duell et 
al for adenylcylase, Burton for DNA, and Hertler et 
al for norepinephrine. Results showed that: (1) The 
level of adenylcyclase activity is directly propor-
tional to the percentage of anagen hairs and the 
amount of detected DNA. {2) Preliminary data on 
norepinephrine indicate its decrease with the clini-
cal progress of MPA. In MPA the severity of hair 
loss is accompanied by a reduced activity of 
adenylcyclase which could be related to a lesser 
stimulation by norepinephrine. This biochemical 
clinical situation, which is similar to that of rat 
anagen, could indicate in baldness the existence of 
heightened proliferative phenomena in follicles 
compelled to shorter growth cycles. 
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SPECIAL LECTURE 
Prostaglandins. JOHN R. VANE. United Kingdom. 
Production of F Prostaglandins (PGF) by Iso-
lated Human Epidermal Cells in Vitro and 
Recovery of PGF in Pemphigoid Blister Fluid. 
MARC E. GoLDYNE, RoBERT E. JoRDON, AND RICH-
ARD K. WINKELMANN. Department of Dermatology, 
Mayo Clinic, Rochester, Minnesota, U. S. A. 
In vitro studies have indicated that prosta-
glandin E, {PGE,) is the major prostaglandin 
produced by human epidermis. However, these 
studies employed epidermal homogenates incu-
bated with glutathione, a tripeptide that is capable 
of enhancing the formation of PGE from PGF 
(Lands et al, Ann NY Acad Sci 180:107-122, 1971). 
Therefore, a PGF-specific radioimmunoassay was 
used to study the production of PGF by human 
epidermal cells in the absence of glutathione. 
Blister fluid from 3 patients with bullous pem-
phigoid was also assayed for PGF activity. 
Human epidermis was removed from surgical 
specimens with a keratotome. By incubating the 
epidermal sheets in 0.25% trypsin we separated the 
individual cells. Aliquots of 2 x 106 viable cells 
were incubated for 18 hr at 37°C in 1 ml of tissue 
culture Medium 199. PGF was assayed in these 
aliquots at time 0 and at 18 hr. 
PGF accumulated in the supernatants of all the 
cell suspensions. Another radioimmunoassay that 
measures the combined level of PGE + PGF 
revealed that the major prostaglandin quantita-
tively was PGF. Blister fluid from 2 of 3 patients 
with bullous pemphigoid also contained PGF. 
The capacity of human epidermis to produce 
both F and E prostaglandins may be important in 
cutaneous physiology and pathophysiology be-
cause of the different and often opposing vascular 
and cellular responses to these two protaglandin 
groups. 
Studies of Histone in Differentiated and Undif-
ferentiated Epidermal Cells. K. FuKUYAMA, N. 
SEKI, K. NISHITA, AND W. L. EPSTEIN. Department 
of Dermatology, University of California, San 
Francisco, California, U. S. A., and Faculty of 
Fisheries, Hokkaido University, Hokkaido, Japan. 
Acid-soluble proteins were obtained from chro-
matin of undifferentiated and differentiated cells 
of newborn rat epidermis in order to examine 
biochemical changes of histones which occur dur-
ing epidermal keratinization. Five major protein 
fractions were considered to be epidermal "his-
tones"; their electrophoretic patterns on both ac-
rylamide and SDS gels were essentially identical to 
those of histones, F1, F2a1, F2a2, F2b, and F3, 
isolated from calf thymus. An arginine-'H injec-
tion resulted in labeling radioactively all histones 
of both differentiated and undifferentiated cells. 
However, quantitative determination of the his-
tones by densimetric reading of the 5 fractions 
demonstrated that the ratio of proteins of differen-
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tiated cells differs from that of undifferentiated 
cells. In addition, the rate of synthesis of various 
proteins was not the same in the two types of cells. 
These findings seem to indicate that: (1) synthe-
sis of histones continues in epidermal cells which 
no longer replicate DNA, and (2) the ratio of 
histones changes in epidermal cells as they differ-
entiate. These results are considered to be directly 
related to the process involved in the loss of the 
nucleus at the last stage of keratinization. 
Soluble Proteins of Newborn Rat Epidermis. 
GoPAL M. BHATNAGER AND IRWIN M. FREEDBERG. 
Department of Dermatology, Harvard Medical 
School and Beth Israel Hospital, Boston, Massa-
chusetts, U. S. A. 
Keratin and keratohyalin are two phenotypic 
markers of epidermal differentiation. Epidermal 
sheets from newborn rats have been subjected to 
several extraction procedures used in a variety of 
laboratories to obtain components of keratohyaline 
granules. 1 M phosphate buffer (pH 7.0), 1 M so-
dium chloride (pH 8.8}. and 3 mM sodium deoxy-
cholate (pH 8.8) yield soluble extracts which have 
been resolved by SDS polyacrylamide gel electro-
phoresis into approximately 15 different protein 
bands varying in molecular weight from 10,000 to 
90,000 daltons. All extracting procedures produce 
identical gel patterns with the major protein bands 
in the low-molecular-weight region. Four proteins 
of molecular weight between 10.000 and 18,000 
have been identified by SDS polyacrylamide gel 
electrophoresis; a 13,000 dalton band is the major 
component. 
Two polypeptides have been purified from the 
low-molecular-weight proteins by Sephadex gel 
filtration and ion exchange chromatography. The 
13,000-dalton band has an amino acid composition 
with 60% of the residues lys, asp, glu, gly, and val. 
Its function is not known. The second polypeptide 
has an apparent molecular weight of 15,000 dal-
tons; 75% of its amino acid residues are his, arg, 
ser, gly, ala; a composition closely resembling the 
"histidine-rich protein" previously identified by 
others as being a component of keratohyaline 
granules. Ribonuclease activity is associated with 
this polypeptide. . 
The Effects of Surfactants, Metal Ions, and 
Anti-inflammatory Drugs on the Release in 
Vitro of Acid Phosphatase from Rat Epidermal 
Lysosomes. DENNIS A. SHAW AND MARTIN KEECH. 
Unilever Research Laboratory, Isleworth, Mid-
dlesex, England. 
The relative rates of release of acid phosphatase 
from rat epidermallysosomes incubated at 37°C in 
Tris-acetate-KCI buffer, pH 7.4, with the follow-
ing sufactants, each at a concentration of 0.39 
mmole/L, were: sodium dodecyl ether sulfate (di-
ethoxy) > Triton X-100 > sodium dodecyl sulfate 
> sodium dodecanoate. A similar order of activity 
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was obtained with rat liver lysosomes, but these 
were more labile than epidermallysosomes. 
Zn'+, Cu2+, and Hg2+ (0.01-1 mmole/L) each 
inhibited the labilizing effect of 0.025% Triton 
X-100 {0.39 mmole/L). Aspirin, chloroquine, indo-
methacin, phenylbutazone, each at a concentra-
tion of 1 mmole!L, and cortisol (0.01 and 0.1 
mmole/L) inhibited only slightly the labilizing 
action of Triton X-100 on epidermallysosomes. 
These results suggest that (a) there is no correla-
tion between cytotoxicity (as assessed by in vivo 
and in vitro data published in the literature) and 
labilization in vitro of lysosomes by surfactants, 
and (b) epidermallysosomes are less sensitive than 
liver lysosomes to the action of substances which 
affect their stability. 
MORNING SESSION 
Thursday. June 12, 9:00AM 
Otto Braun-Falco, Copenhagen, Denmark, presiding 
The Induction of Human Multinucleated Mon-
cytes in Culture. M. M. BLACK, K. FUKUYAMA, AND 
W. L. EPSTEIN. Department of Dermatology, Uni-
versity of California, San Francisco, California, 
U.S. A. 
Granulomatous inflammation is characterized 
by the presence of multinucleated giant cells 
(MGC) in the infiltrate. MGC also readily form in 
human monocyte cultures. Consequently we have 
used human monocyte cultures to study MGC in 
vitro. 
Monocytes were isolated from heparinized ve-
nous blood of 33 normal subjects by the method of 
Bennett and Cohn. The monocytes were cultured 
(on glass coverslips) in Leighton tubes with 
McCoy's 5A medium containing 30% human AB 
serum and incubated at 37°C in an atmosphere 
containing 5% Co,. Cultures were maintained for 
up to 35 days. At intervals the coverslips were 
removed and stained with Giemsa. The numbers of 
MGC per 1000 cells in each coverslip were counted. 
In 29 of the 33 subjects the percentage of MGC 
ranged from 6 to 19% on the 5th day of culture, but 
in 4 subjects > 20% of MGC were consistently 
present. The addition of "conditioned medium" 
prepared from "high-count" subjects to "low-
count" subjects led to an increase in the numbers 
of MGC. This effect was only present between the 
2nd and 4th days of culture and was maximal after 
only 2 hr of incubation. A similar increase occurred 
when conditioned medium which had been 
dialyzed or stored at - 70°C was used but no effect 
was noted when serum or supernatant from low-
count subjects was used. Similarly no effect was 
noted when supernatant was added to cultures of 
cell lines from other species. These results show 
that a biochemical mediator is present in high-
count subjects' monocyte cultures which is capable 
of inducing the formation of MGC. It is likely that 
this mediator induces MGC by cell fusion as occurs 
in granulomas in vivo. 
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Antigens Associated with Murine Melanoma. 
JEAN-CLAUDE BvsTRYN. New York University 
School ofMedicine, New York, New York, U.S. A. 
The goal of these experiments was to study the 
specificity and immunogenicity of murine Bl6 
melanoma-associated antigens (MAA} which were 
partially purified in earlier studies. 
MAA were radiolabeled by incubating mela-
noma cells in tissue culture with 'H-leucine and 
partially purified by ammonium sulfate precipita-
tion and Sephadex G-200 chromatography. MAA 
were present in only one of three peaks eluted from 
the Sephadex. These MAA appeared to be glyco-
proteins with a molecular weight of approximately 
150,000. Specificity of the MAA was studied by 
quantitative absorption of rabbit antimelanoma 
serum. Following exhaustive absorption with nor-
mal murine tissue, this antiserum bound 10 times 
more MAA than did normal rabbit serum absorbed 
in a similar manner. Further absorption of the 
antimelanoma serum with normal syngeneic or 
allogeneic (containing 23 of the 25 known murine 
transplantation antigens) tissue did not signifi-
cantly decrease its ability to bind radiolabeled 
MAA. Absorption with equal amounts of unrelated 
syngeneic tumors (mammary adenocarcinoma, 
preputial carcinoma) or allogeneic melanoma (S91 
melanoma} reduced binding of MAA by 45% and 
55%, respectively. By contrast, absorption with 
B16 melanoma reduced binding by 80%. Syngeneic 
mice immunized to MAA, purified as above, devel-
oped antibodies to MAA which could be detected 
by a sensitive double antibody-antigen binding 
assay. 
Thus, murine melanoma appears to have anti-
gens which are quantitatively and/or qualitatively 
different from those in normal or malignant syn-
geneic or allogeneic tissues. These antigens are 
immunogenic in syngeneic mice, indicating they 
may play a role in immune resistance to this 
tumor. 
The Cylindroma: A Model for Human Epi-
thelial Basement Membranes. WALTER GEB-
HART, EvA-MARlA KOKOSCHKA, AND J6RG WICK. 2nd 
Department of Dermatology and Department of 
Experimental Pathology, University of Vienna, 
Austria. 
The "hyaline" substance in dermal cylindroma 
was used for investigations on some light-, elec-
tron-, and immuno-microscopic properties of neo-
plastically proliferated human basement mem-
branes (b.m.). Two major components of the hya-
line substance are recognized by their typical 
ultrastructure: (a) an electron-dense amorphous 
material, which corresponds to a highly prolifer-
ated and duplicated lamina densa, and (b) a dense 
network of fibrils, which can be classified as 
anchoring fibrils by their irregular diameter and 
their asymmetric, nonperiodic cross-striation. 
Since both structures combine to form the epithe-
lial b .m., immunofluorescent studies, using several 
conjugated sera, were performed. Pemphigus anti-
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sera against b.m. zone produced a distinct fluores-
cence pattern on the surface of the tumor cells, but 
did not react with the whole hyaline membrane. 
No specific fluorescence was found in preparations 
using anticollagen Type I or antiprocollagen sera. 
These results indicate that (a) circulating anti-
bodies in bullous pemphigoid might not be di-
rected against the whole b.m., and {b) anchoring 
fibrils do not possess antigen determinants corre-
sponding to Type I collagen. 
RNA Tumor Virus-like Particles in Human 
Melanomas. B.-R. BALDA, R. HEHLMANN, J.-R. 
CHo, AND S. SPIEGELMAN. Institute of Cancer Re-
search, Columbia University, New York, New 
York, U. S. A. 
It is obvious that the identification of viruses as 
causative agents in animal tumors supports the 
idea of similar etiologic mechanisms in the corre-
sponding human neoplasias. This concept was 
established in human leukemias, sarcomas, and 
lymphomas by the detection in these malignancies 
of particles possessing the characteristic features of 
oncogenic RNA viruses, including nucleic acid 
homologies with the corresponding animal RNA 
viruses. 
We have characterized biochemically and elec-
tron microscopically particular oncogenic RNA 
viruses in two different animal melanomas, namely 
the 816 mouse and the AMel3 hamster melanoma. 
Using the techniques of molecular hybridization 
and of the simultaneous detection of a reverse 
transcriptase and of a high-molecular-weight 
RNA, we were able to detect in more than 90% of 
the examined human primary melanomas and 
metatases similar RNA tumor virus-like particles 
with a single-stranded high-molecular-weight 
RNA, a reverse transcriptase, and a density of 
1.16-1.19 gm/ml. Virus-specific 'H-DNA, synthe-
sized by the human particles, shows homology to 
RNA extracted from human melanomas, but not to 
RNA from normal skin or from basal and squa-
mous cell carcinomas. Conversely, virus-specific 
'H-DNA of the epithelial skin tumors anneals to 
RNA of these tumors but not to the melanoma 
RNA. 
The conclusion is that human melanomas con-
tain particles similar to oncogenic RNA viruses in 
animal melanomas but different from particles 
detected in human epithelial skin cancers. 
Tumor Cell Characterization in Mycosis Fun-
goides. BERNARD N. RaBINOWITZ, SHIRO NOGUCHI, 
AND HENRY H. RoENIGK, JR. Department of Derma-
tology, Cleveland Clinic Foundation, Cleveland, 
Ohio, U.S. A. 
Mycosis fungoides is a polymorphous tumor in 
which malignant cells found in the skin are lymph-
oid cells with a cerebriform nucleus. The tumor 
cells in Sezary syndrome have been reported to 
have T cell surface markers. Five patients with 
tumor-stage mycosis fungoides had tumor lesions 
excised. Tissue was fixed for H & E and EM exam-
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ination. The largest portion of the tumor was 
shredded and tumor cells were separated from 
RBCs and remaining tissue debris by Ficoll-
Hypaque density gradient to obtain at least one 
million cells from each tumor. The percent of 
isolated tumor cells forming E rosettes (T cells) 
and EAC rosettes (B cells) were determined and 
then examined by EM. Further immunologic ob-
servations in each patient included serum immu-
noglobulins, peripheral T and B cells, and L TT to 
phytohemaglutinin and pokeweed mitogen. 
Results 
Test 2 3 4 5 
Tumor E rosettes (T) 76% 21% 80.5% 80% 72% 
Tumor EAC rosettes (B) 23% 4% 2.5% 5.0% 0% 
Peripheral blood E ro· 74% ·j76% 66.0% 48% 76% 
settes (T) ; I 
Peripheral blood EAC 23% 23% 41.0% 18% 17.8% 
rosettes (B) I j 
Peripheral lymphocyte function measured by 
L TT was normal and serum immunoglobulins gave 
variable results. The results support the concept 
that mycosis fungoides is primarily a T cell tumor 
involving the skin which is morphologically similar 
to the Sezary cell. 
Lymphocyte-Epithelial Cell Interactions in 
Oral Inflammatory Diseases. RoY S. RoGERS 
III AND DAVID L. Movws. Mayo Clinic and Mayo 
Foundation, Rochester, Minnesota, U. S. A. 
Previous studies have demonstrated in vitro 
lymphocyte cytotoxicity for colonic target cells in 
chronic ulcerative colitis and granulomatous coli-
tis, for muscle target cells in polymyositis and 
dermatomyositis, and for oral target cells in recur-
rent aphthous stomatitis. 
Lymphocyte-epithelial cell interactions were 
studied in vitro with cells from 34 patients with 
inflammatory diseases of the oral mucosa and 9 
normal controls. Lymphocyte-mediated cytotoxic-
ity for human autologous oral epithelial target cells 
was studied by exclusion of trypan blue dye and by 
cell counts (Coulter counter). 
Lymphocytes harvested from 7 patients with 
recurrent aphthous stomatitis (RAS) and from 15 
patients with periodontal disease (PD) were cyto-
toxic for oral target cells when compared to con-
trols (p < 0.001). Lymphocytes from 9 normal 
subjects and from 10 of 12 patients with other 
erosive and inflammatory oral diseases did not 
demonstrate cytotoxicity when compared to con-
trols. 
Lymphocyte-mediated cytotoxicity may play a 
role in the pathogene is of RAS and PD. 
Identification and Purification of Tyrosinase 
from Melanosomes of Mouse Melanoma by Tyr-
osine-Dopa AtTmity Chromatography. K. 
JIMBOW, D. s. O'HARA, AND T. B. FITZPATRICK. 
Departments of Dermatology and Physical Bio-
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chemistry, Harvard Medical School, Boston, Mas-
sachusetts, U. S. A. 
Although a "soluble" form of tyrosinase (TS) has 
been recently purified from mammalian sources, 
solubilization and purification of an "insoluble" 
form of TS bound to melanosomes (MS) has been 
difficult. This study reports the use of a nonionic 
detergent to release TS from MS in high yield and 
its subsequent purification by utilizing its specific 
affinity for either tyrosine or dopa covalently 
bound to agarose beads. 
The MS, isolated from B-16 and Harding-Pas-
sey mouse melanoma, were homogenized in dis-
sociating agents (trypsin, Triton X-100, sodium 
deoxycholate, BRIJ-35, or NP-40) in phosphate 
buffer, pH 7.4, at o•c for 30 min. BRIJ was the 
most effective of these agents for releasing TS from 
MS and solubilized the activity into melanin-bind-
ing (E-I) and non-melanin-binding (E-II) forms. 
E-II was partially purified and completely sepa-
rated from E-I by chromatography on DE-52 
cellulose. E-ll fraction recovered from DE-52 with 
a NaCl gradient was further purified by passage 
over a column of Sepharose 4B-tyrosine ethyl ester 
(TEE) and elution with either the substrate TEE 
or the competitive inhibitor N-acetyl tyrosine 
(NAT) of TS. E-II was then immobilized on a 
column of Sepharose 4B-dopa and retrieved by 
elution with NAT or TEE. The purified E-ll was 
devoid of peroxidase activity, moved as a single 
active component in disc electrophoresis, cata-
lyzed the conversion of both tyrosine and dopa and 
had a subunit of approximately 56,500 daltons. Its 
electrophoretic mobility was slower than that of 
trypsin-solubilized TS which, however, after treat-
ment with neuraminidase, converted its mobility 
to that of BRIJ -solubilized E-ll. . 
Tyrosinemia-Etiology of an Inherited Oculo-
Cutaneous Syndrome. L.A. GoLDSMITH. Depart-
ment of Medicine, Duke University Medical Cen-
ter, Durham, North Carolina, U. S. A. 
Tyrosinemia is proposed as the metabolic basis 
of an autosomal recessively inherited syndrome of 
punctate, painful palmar and plantar keratoses, 
corneal ulcers, and oligophrenia. This syndrome, 
the Richner-Hanhart syndrome, was studied in 
two unrelated patients who had tyrosinemia, ty-
rosyluria, and phenolicaciduria. A low-tyrosine, 
low-phenylalanine diet (L TLPD) caused decreased 
tyrosine levels and marked clinical improvement. 
A 12-year-old boy of Italian ancestry with the 
complete syndrome was previously reported by us 
(J Pediatr 83:798, 1973). A second patient, a 
14-month-old girl of English ancestry, the product 
of a consanguineous union, barely saw, had opaque 
corneal lesions with neovascularization and tender 
hyperkeratotic volar lesions since age 6 weeks. 
Plasma tyrosine of 2.43 ~tmole/ml was 50 times 
normal and urinary tyrosine was 20 times elevated. 
Oral vitamin C and pyridoxal phosphate did not 
alter clinical or chemical findings. A L TLPD 
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lowered both urine and plasma tyrosine to normal. 
After 2 months there were no skin lesions, and the 
corneas cleared partially and she is able to follow 
objects for the first time. Normal renal and hepatic 
function and the failure to respond to vitamin C 
distinguish this syndrome from other errors of 
tyrosine metabolism. 
Male rats weighing 100 gm and fed an 8% casein 
diet with 20% tyrosine developed exudative and 
hyperkeratotic lesions limited to the volar surface 
of the paws and corneal lesions. The reproduction 
of the clinical syndrome in the rat is further 
evidence that tyrosinemia is the basis of the 
clinical syndrome. Studies to determine the basis 
of the localization of the lesions are in progress. 
Specific Inhibition of Lysyl Hydroxylase: An 
Enzyme Critical for Function in Collagen Bio-
synthesis. S. R. PINNELL, J. C. MURRAY, AND R. H. 
CASSELL. Department of Medicine, Duke Univer-
sity, Durham, North Carolina, U. S. A. 
We report the specific inhibition by potent, 
nontoxic compounds of lysyl hydroxylase, an en-
zyme essential for collagen primary structure and 
cross-linking necessary for structural strength. The 
ability to so modify collagen structure may be 
clinically useful in conditions characterized by 
excessive fibrosis and scarring. 
Hydroxylysine, a unique amino acid found in 
collagen, is known to function directly in cross-link 
formation and as an attachment site for carbohy-
drate bound to collagen. Hydroxylysine is formed 
as a post ribosomal modification in the collagen 
polypeptide chains by lysyl hydroxylase, a micro-
somal enzyme which, with cofactors 0,, Fe++, 
ascorbic acid and co-substrate a-ketoglutarate, 
forms hydroxylysine from certain lysyl residues. 
Chick embryo lysyl hydroxylase activity was mea-
sured as specific tritium release in tritiated water 
from a (4,5-'H]lysine labeled unhydroxylated col-
lagen substrate prepared from chick calvarium. 
This lysyl hydroxylase activity was inhibited by 
low levels [10-•M] of compounds containing the 
catechol nucleus and by nitroblue-tetrazolium. 
Inhibition of lysyl hydroxylase by epinephrine was 
associated with the progressive production of its 
oxidation product, adrenochrome. Nitroblue-
tetrazolium inhibition was associated with a pro-
gressive increase of its corresponding reduction 
product. Since the hydroxylation of lysine is an 0, 
requiring reaction, these inhibitions may be asso-
ciated with trapping of an active oxidation inter-
mediate. We favor the superoxide radical as the 
best candidate for this compound. 
AFTERNOON SESSION 
Thursday, June 12, 2:00PM 
JohnS. Strauss, Boston, Massachusetts. U.S. A .. presiding 
SPECIAL LECTURE 
Function of Eccrine Sweat Glands. RICHARD L. 
DoBSON. U. S. A. 
Vol. 64, No.4 
POSTER SESSION 
Synergistic Effect of a-MSH and Testosterone 
on Sebaceous Gland Activity. P. E. BowDEN, 
D. MEnms, M. F. CooPER, A. J. THODY, AND 
SAM SHUSTER. University Department of Derma-
tology, Newcastle upon Tyne, England. 
Both a-MSH and testosterone display sebo-
trophic activity in the rat. When given together 
they exert synergism on sebum secretion, and to 
investigate this effect in more detail we have 
studied their action on cutaneous lipogenesis, se-
baceous gland size, and sebum secretion rate 
(SSR) in hypophysectomized male rats. 
Hypophysectomy reduced both SSR and rate of 
dermal lipogenesis from ["C] glucose in punch 
biopsies of ear skin; the greatest decreases occurred 
in the synthesis of wax esters and squalene. Seba-
ceous gland volume and cell volume, measured by 
planimetry, were markedly reduced. Testosterone 
propionate (0.2 mwlOO gm body wt/day for 2 
weeks) produced a small increase in SSR and in 
dermal lipogenesis per unit surface area (mostly 
wax esters and squalene). Gland and cell volume 
were both increased. a-MSH (0.1 mw100 gm body 
wt/day for 2 weeks) had an effect on SSR and 
dermal lipogenesis similar to that of testosterone 
propionate. Gland volume was unaffected; seba-
ceous cell volume was increased, but the number of 
cells per gland was smaller. When the hormones 
were given in combination, SSR and dermal lipo-
genesis were substantially increased, and the pat-
tern of lipogenesis restored to normal. However, no 
further increase was apparent in total sebaceous 
gland volume or in cellular volume. These results 
indicate that a-MSH is synergistic with testoster-
one in stimulating metabolic activity of sebaceous 
glands, but has no action on gland size. These 
hormones thus appear to act in different ways to 
control sebaceous activity. 
Biologic Effects ofPhotomediated ofTrimethyl-
psoralen to DNA. D. MARTIN CARTER. Department 
of Dermatology, Yale University School of Medi-
cine, New Haven, Connecticut, U.S. A. 
Covalent binding of psoralens to DNA by UV 
light accounts for the phototoxicity of these com-
pounds, but it is not clear how such mono- and 
bi-functional, cross-linking photoadducts in DNA 
promote pigmentation in skin. Tyrosinase activity 
of Cloudman mouse melanoma cells (NCTC 53 and 
53.1) increases 2- to 8-fold when measured 48 hr 
after irradiation (365 nm, 100 ergs/mm'/sec) for 5 
to 20 min in the presence of 3,5'8 trimethylpsoralen 
(TMP), 3-13 X w-• M. Increased tyrosinase activ-
ity is proportional to TMP concentration and UV 
dose and neither agent alone produces the effect. 
Tyrosinase activity is not increased by conditions 
damaging only one strand of DNA (e.g., UV light 
at 260 nm; neutral red plus visible light); but is 
enhanced by other cross-linking agents (e.g., 
Mitomycin C). In synchronized melanoma cells, 
TMP-UV stimulation to tyrosinase parallels that 
of ~-MSH no-? M), which it further enhances, 
April1975 
and is maximal in the G 2 phase of the cell cycle. 
Exposure of rat hepatoma cells (HTC) to TMP 
and UV light similarly increases 2- to 4-fold tyro-
sine amino transferase activity. These enzymic 
effects are probably mediated by cyclic AMP which 
increases 2- to 3-fold in melanoma cells exposed to 
TMP and UV light. Zone-sedimentation patterns 
in alkaline sucrose of DNA extracted from mela-
noma cells suggest that excisional repair of cross-
links begins within 1 hr after exposure to TMP 
and UV light. These postirradiation, cellular 
events thus relate psoralen-induced cutaneous 
hyperpigmentation to direct stimulation of tyro-
sinase activity by photomediated binding of 
psoralens to DNA in melanin-producing cells. 
Keratohyaline Granules and Histidine-rich 
Protein of Adult Rat Epidermis. SIBA G. CHAK-
RABARTI, R. L. TILLMAN, AND JoHN A. KENNEY, JR. 
Departments of Dermatology and Pathology, How-
ard University, College of Medicine, Washington, 
D. C., U. S. A. 
Histidine-rich protein (HRP) was previously 
isolated from normal human epidermis (epi). HRP 
was not present in psoriatic epi except in healing 
tissue. Thus a relationship was established be-
tween the amount of HRP and keratohyaline 
granules (KHG). In our present study, we wanted 
to investigate the relationship between the nature 
of the KHG-oligomeric series of protein and HRP. 
KHGs were isolated from adult rat epi and charac-
terized by light- and electron-microscopy accord-
ing to Ugel. KHGs were dissolved in buffer solution 
containing 2 M urea, 0.2 M Tris, and 0.02 M NH,OH 
at pH 9.0. Gel filtration of solubilized KHG on 
Sephadex GlOO column produced 17 discrete 
peaks of molecular weights over 150,000; 124,000; 
104,000; 90,000; 68,000; 52,000; 40,000; 30,000; 
23,000; 18,000; 14,000; 10,000; 8,800; 6,900; 4,700; 
3,600; and 2,800 dalton, respectively. The molecu-
lar weight of normal human HRP is 30,000 dalton. 
HRP isolated from adult rat KHG is similar in size 
and represents a very small fraction of the total 
KHG protein. The amino acid composition of the 
reaggregated KHG is unique in that 2.7% hydroxy-
lysine and 6.5% ornithine were found in the hydrol-
ysate. Other amino acids are: asp- or asparag-
ine-9.6%; thr-2.4%; ser-2.8%; glu- or gluta-
mine-16%; pro-1.1 %; gly-16.4%; ala-8.6%; 
val-2.2%; I;,cys-1.2% (assayed as cysteic acid); 
met-0.4%; iso-3.1 %; leu-5.6%; tyr-2.0%; phenylala-
trace; lys-2.4%; his-3.1%; and arg-9.5%. Our results 
indicate that dissociation of intermolecular hydro-
gen bonds by urea is responsible for the separation 
of the 17 proteins of adult rat KHG on Sephadex 
G-100 column. 
Polymorphonuclear Leukocytes Bearing Immu-
noglobulins and Complement in Allergic Con-
tact Dermatitis and Psoriasis. R. CoRMANE, J. 
HuNYADI, AND F. HAMERLINCK. Department of Der-
matology, Binnengasthuis, Amsterdam, Nether-
lands. 
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By means of immunofluorescence (IF) tech-
niques, PMN leukocytes (PMNL) bearing Ig and C 
could be found in lesional skin specimens of 
patients with various dermatoses and also in aller-
gic contact dermatitis (ACD) and psoriasis (P). 
Therefore a study was undertaken to investigate 
the occurrence of Ig- and C-coated cells in the 
peripheral blood of patients with ACD (5) and P 
(10). Ten healthy controls are included in this 
study. The PMNL were separated from 20 ml of 
defibrinated blood samples by the Ficoll-Isopaque 
techniques. By a membrane-staining technique 
FTC conjugated monospecific antisera to the 5 
main heavy-chain classes and C3 were reacted with 
the purified PMNL suspensions. IF examination 
was performed in suspension. In each case the 
percentages of Ig- and C-positive PMNL were 
determined by examination of the microscope field 
alternately in blue narrow-band epiillumination 
for fluorescence and in conventional light. Io each 
case of ACD, IgD was invariably the dominating 
class on PMNL; moreover the percentages of the 
C-positive PMNL were about twice as high com-
pared with the values of the controls. Io P, in which 
immunologic mechanisms are supposed to play a 
role, the dominating class was IgG. The differences 
are significant (analysis of variance p < 0.05). The 
concomitant occurrence of IgG and C in P could be 
demonstrated by means of a double IF staining 
technique, suggesting the presence of immune 
complexes on the membranes of the PMNL and 
indicating their active role in the pathogenesis of 
this disease. 
Hepato Biliary Changes in Erythro(hepatic)-
protoporphyria. DEREK J. CRIPPS AND STANLEY S. 
GoLDFARB. Departments of Dermatology and Pa· 
thology, University of Wisconsin, Madison, Wis· 
consin, U.S. A. 
Liver biopsies were obtained in 12 patients with 
erythro(hepatic)protoporphyria (EPP), 6 male and 
6 female, aged 8 to 45, mean 19 years. Symptoms 
were limited to photosensitivity in 11 patients with 
normal liver function. RBC protoporphyria (PP) 
varied from 473 to 1410 !Lg%. In case 12, aged 11, 
RBC PP varied from 8, 700 to 9,650 }Lg% and the 
liver was grossly enlarged and nodular, with associ-
ated ascites, portal hypertension, and abnormal 
liver function. Liver biopsies were examined as 
unfixed frozen sections by fluorescence microscopy 
and a microfluorospectrophotometer (MFSP); the 
formalin-fixed, stained material by light and po-
larizing microscopy, using hematoxylin and eosin 
(H & E) and silver impregnation for reticulin 
fibers. In case 12, liver was fixed in glutaraldehyde, 
osmium tetroxide and stained with lead nitrate 
and uranyl acetate for electron microscopy. 
Results showed a transient red fluorescence in all 
frozen sections and focal accumulation of por-
phyrin was seen in 8 cases, 7 female and 1 male, 
presenting as brown pigment around caniculi, in 
hepatocytes and Kupffer cells, and as doubly 
refractile, red maltese-cross patterns. Portal and 
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periportal fibrosis occurred in 4 cases, 3 female 
aged 15 to 23 and 1 male aged 11. Analysis of 
fluorescence by MFSP showed a peak at 633.8 nm, 
corresponding to PP and confirmed by extraction, 
which, in case 12, was as high as 57.5 mg/gm wet 
wt. Ultrastructure of the liver in case 12 showed 
elongated crystals of PP in the cytoplasm of liver 
and Kupffer cells. 
In summary, distinctive liver pathology was 
observed in 8 of 12 patients with EPP. Portal and 
periportal fibrosis was seen in 4 cases, but only in 
case 12 was there clinical and laboratory evidence 
of liver damage. 
Differentiation of Epidermal Cells in Tissue 
Culture Induced by Dibutyryl Cyclic AMP. C. 
DELESCLUSE, K. FUKUYAMA, AND W. L. EPSTEIN. 
Department of Dermatology, University of Califor-
nia, San Francisco, California, U.S. A. 
Adult mammalian cells do not undergo an ordi-
nary keratinization process in tissue culture. This 
in vitro study compares the effects of DBc-AMP on 
epidermal and dermal cells by histochemical and 
biochemical techniques. DBc-AMP (lo-• moles/ml 
media) was added to tissue-cultured cells prepared 
separately from epidermis and dermis of adult 
guinea-pig ears 3 days after seeding. On day 10, the 
cells were either stained with rhodamine B or 
incubated with 1 ~tc/ml media of various amino 
acids- 'H for 1 hr and radioactivity incorporated 
into protein was measured. Rhodamine B staining 
showed only scattered positive cells in nontreated 
epidermal cells, and a few keratinizing cell foci 
contaminated both nontreated and treated dermal 
cell cultures. In contrast, treated epidermal cells 
stained strongly and had many keratinizing cell 
foci. The table summarizes radioactivity incorpo-
rated into protein/~tg DNA in treated as compared 
with paired untreated cells: 
Amino Epidermal cells Dermal cells 
acids3H Control Treated Control Treated 
histidine 100% 275.11% 100% 93.33% 
cystine 100% 451.86% 100% 126.92o/c 
arginine 100% 360.93% 100% 95.65% 
leucine 100% 90.38% 100% 100.15% 
The findings indicate DBc-AMP stimulated (1) 
rhodamine B staining of epidermal cells, and (2) 
protein synthesis with amino acids known to pref-
erentially incorporate into granular cells, and sug-
gest that DBc-AMP induces epidermal cell kera-
tinization in vitro. 
Physiology of C. Acnes Exo-Enzymes-Lipase 
Protease, Hyaluronidase: A Comparison. JoHN 
C. EDWARDS, SusAN WILLIAMS, GIAW TAN, KEITH, T. 
HOLLAND, CHRISTOPHER D. ROBERTS, AND WILLIAM J. 
CuNLIFFE. Departments of Dermatology and Micro-
biology, The General Infirmary, Leeds, England 
Exo-enzymes of C. acnes are important in the 
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pathogenesis of acne vulgaris; thus we have stud-
ied the physiologic characteristics of 3 enzymes in 
the concentrate of a cell-free supernatant from C. 
acnes. Lipase activity was measured by titration of 
oleic acid released from triolein emulsion; protease 
activity was measured by following the increase in 
UVL absorption due to breakdown of azocasein; 
hyaluronidase activity was assessed by measuring 
the turbidity of a complex formed between hyalu-
ronic acid and albumin after incubation with 
concentrate. pH optima in these systems were 7.5 
(lipase), 6.0 (protease), and 6.0 (hyaluronidase). 
Temperature optima were closely similar (35°C to 
37°C). Ion dependence studies showed that pro-
tease activity was inhibited by Ca + + even at 10- • M 
whereas lipase activity was stimulated by 10-a M 
Ca + + and inhibited by higher concentrations. 
Magnesium had a similar effect to Ca++ on lipase 
but no effect on protease. Na+ had no effect on 
either enzyme. Our results, showing differences in 
the optima of physiologic variables, may help in 
the understanding of the in vivo function of the 
enzymes studied. 
Permeability Barriers and Pathways in Mam-
malian Epidermis. PETER M. ELIAS. Department 
of Pathology, University of California, San Fran-
cisco, California, U. S. A. 
The structural sites which subserve the barrier 
to water loss from keratinizing epithelia were 
examined by tracer and freeze-fracture tech-
niques. Water-soluble tracers (horseradish peroxi-
dase, lanthanum, ferritin) were injected into neo-
natal mice or into isolated upper epidermal sheets 
obtained with staphylococcal exfoliatin. Tracers 
percolated via the intercellular spaces to the upper 
stratum granulosum, where further egress was 
impeded by extruded lamellar body contents. 
Freeze-fracture replicas of granular cell mem-
branes revealed desmosomes, sparse plasma mem-
brane particles, accumulating intercellular lamel-
lae, but no tight junctions. Fractured stratum 
corneum displayed large, smooth fracture planes 
localized to the intercellular space by means of 
freeze-substitution. After lipid solvent treatment, 
the fracture plane reverted to the plasma mem-
brane, revealing desmosomal particle arrays in the 
lower stratum corneum and smooth faces at higher 
levels. After solvent treatment of intact sheets, 
tracers penetrated deep into the stratum corneum 
due to detachment of adjacent cornified cells, but 
even when severely damaged, cornified cells never 
permitted tracer entry. Solvent-treated stratum 
corneum exhibited several novel structural fea-
tures, including ridges and creases at 3-cell junc-
tures, increased cross-fractures, and membrane 
vesicles and depressions. We conclude: (1) The 
primary barrier to water loss is formed in the 
stratum granulosum and is subserved by intercel-
lular deposition of lamellar bodies, rather than 
junctions. (2) A novel, intercellular freeze-fracture 
plane occurs within the stratum corneum. (3) 
Percutaneous absorption of water-soluble tracers 
Apri/1975 
through normal and experimentally disrupted stra-
tum corneum occurs via the intercellular space. 
Penetration of 'H,O Through Adult and Infant 
Skin in Vitro Using a Modified Penetration 
Cell. L. B. FISHER. Johnson & Johnson Research, 
New Brunswick, New Jersey, U. S. A. 
One of the major problems in studying the 
permeability of infant skin is the paucity of mate-
rial. This report describes a modification of the in 
vitro penetration cell with a working diameter of 3 
mm. Reducing the size of specimens required and 
also the reservoir volume has resulted in a more 
sensitive technique. Data can now be obtained by 
taking readings for 1 hr at 10-min intervals. Trial 
experiments utilized abdominal skin obtained at 
autopsy from a 54-year-old adult, a full-term 
infant (40 weeks), and a premature infant (26 
weeks). Little difference was seen in the 'H,O 
penetration through adult and full-term infant 
skin (6.3 X w·•; 1.0 X 10"'/cm'/min). The 
permeability coefficient for premature skin was 
considerably greater (2.9 x w-•). These results 
agree with clinical observations of skin permeabil-
ity in premature vs full-term infants. This penetra-
tion cell enables use of small skin samples and 
considerably decreases the time required to obtain 
meaningful data. Since the histologically apparent 
stratum corneum in the premature infant does not 
correlate with the "water barrier" formation, fur-
ther investigation is being undertaken. 
The Fate of the Procollagen Polypeptide Exten-
sions in Vivo. G. HEYNEN, B NusGENS, ANDCH. M. 
LAPIERE, Department of Medicine and Depart-
ment of Dermatology, University of Liege, Liege, 
Belgium. 
The acidic NH,-terminal extensions of procolla-
gen function in the transport of the molecule and in 
the process of polymerization. Cleavage by procol-
lagen peptidase (PCP) is required to allow poly-
merization to proceed further while the fate of the 
cleaved extension is unknown. 
We have raised antibodies directed against a 
form of procollagen, dermatosparactic (D-) procol-
lagen, and devised a sensitive and specific radioim-
munoassay which measures the amount of poly-
peptide extension (d-peptide) by competition with 
purified 125I labeled d-peptide. The amount of 
d-peptide is high in the D-dermis (69 ~tg/mg 
collagen) and lower in normal (N-) calf dermis (3 
~tg/mg collagen). The same immunogenic determi-
nant is present in N -calf serum, is in lesser 
amounts in D-calf serum, is low in the serum of 
normal adult cows but increases during pregnancy. 
The concentration of d-peptide in serum seems 
therefore related to the metabolic activity of the 
connective tissue. In N- or D-dermis, treatment 
with PCP does not freed-peptide. In both connec-
tive tissues, the d-peptide is tightly associated with 
the collagen fibers and collagenase digestion is 
required to liberate it. These results suggest that 
the polypeptide extension represents a temporary 
ABSTRACTS 291 
constituent of the connective tissue fibers perhaps 
insuring a link between collagen and other compo-
nents of this tissue. 
Fixation of Clq and C4 by Bullous Pemphigoid 
Antibodies. R. E. JoRDON, J. M. NoRDBY, AND H. 
Mn.STEIN. Department of Dermatology, Mayo 
Clinic and Mayo Foundation, Rochester, Min-
nesota, U. S. A. 
Previous studies, using in vitro complement 
immunofluorescent (IF) methods, show that a high 
percentage of serologically positive bullous pem-
phigoid sera fix C3 to the basement membrane 
zone (BMZl of skin and mucosa with a pattern 
identical to indirect IF staining for IgG (Jordon, 
Sams and Beutner, J Lab Clin Med 74:548, 1969). 
BMZ deposition of C1q and C4 has been reported 
in skin lesions of bullous pemphigoid patients in 
addition to C3 again demonstrable by IF techniques 
(Provost and Tomasi, J Clin Invest 52:1779, 1973). 
Using in vitro complement IF staining methods 
and normal human skin as an antigen source, 46 
sera from bullous pemphigoid patients with titers 
of BMZ antibodies of 320 or greater were tested for 
their ability to fix C1q and C4, in addition to C3. 
Positive C1q, C4, and C3 staining reactions oc-
curred with 23 of the 46 sera while 21 samples 
yielded negative reactions. One serum was positive 
for Clq and C3 staining only; one serum yielded 
only a positive C3 staining reaction. Heat inactiva-
tion (56°C for 30 min) or incubating complement 
with EDTA partially inhibited C1q and C4 stain-
ing while completely inhibiting C3 staining. Ab-
sorption of anti-C1q and anti-C4 with Clq and C4, 
respectively, blocked the specific complement IF 
staining. Bullous pemphigoid antibodies, there-
fore, appear to be capable of activating the "classi-
cal" complement pathway, a phenomenon which 
explains Clq and C4 deposition in bullous pem-
phigoid skin lesions. 
A Two-Step Mechanism of Collagen Polymeri-
zation. CH. M. LAPIERE, B. NusGENS, AND G. 
PIERARD. Department of Dermatology, University 
of Liege, Liege, Belgium. 
The ultimate function of collagen depends on the 
mechanical properties of its polymers. This is 
achieved by the association of protein monomers 
into fibers which then form bundles spatially 
oriented in relationship to the force which they 
have to resist. 
The formation of oriented collagen polymers has 
been performed in vitro by allowing procollagen or 
collagen monomers in solution to polymerize (at 
37°C) while they are submitted to linear shaking 
motion. A similar procedure applied before poly-
merization to procollagen or collagen kept in solu-
tion (at 4 •c) or to procollagen or collagen already 
polymerized does not allow the orientation of the 
fibers. As seen by scanning electron microscopy the 
reconstituted polymers are multifibrillar struc-
tures packed together with their cross-striations in 
register. They are limited in length and their ends 
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are tapered. Such a structural organization sug-
gests that they are made by progressive accretion. 
These observations support a two-step mechanism 
of fibrogenesis, the first being the formation of 
nuclei of a size large enough to be oriented by 
mechanical forces and the second being the further 
association of the nuclei to form fibers. This 
concept is supported by the polymerization proper-
ties of procoUagen, the biosynthetic precursor se-
creted by the fibroblast. Various experimental 
conditions can inhibit fiber formation and nuclea-
tion in different ways, depending upon the spe-
cific conditions. 
The Relationship of Dermatitis Herpetiformis 
to Celiac Disease. J. MARKS, S. YouNG, B. B. 
Scorr, S. M. RAJAH, AND M. S. LosowsKv. Uni-
versity Department of Dermatology, Newcastle 
upon Tyne, and Department of Medicine, St. 
James' Hospital, Leeds, England. 
The relationship of dermatitis herpetiformis 
(D.H.) to coeliac (C.D.) has been the subject of 
much debate. There has been disagreement about 
the incidence of C.D. in D.H. and the incidence of 
HL-A8 in D.H. 
We have studied a group of 39 patients with 
D.H. diagnosed on clinical and histologic grounds 
but also found to have lgA deposits in uninvolved 
skin. Multiple small-intestinal mucosal biopsies 
were carried out and assessed. On stereomicros-
copy 37% of biopsies were flat and 29% were 
completely convoluted: one patient showed an 
occasional convolution in one of the 3 biopsies 
done. Thus 28% of patients had no demonstrable 
structural abnormality in the small-bowel mucosa. 
Interepithelial lymphocyte counts in the otherwise 
normal mucosa ranged from 20o-447/1000 epithe-
lial cells, i.e., were not significantly different from 
our control range 11-467 (mean 239). Thus we have 
no evidence that 28% of these patients with D.H. 
have C.D. as usually understood. 
HL-A typing showed that 89% patients were 
HL-A8 positive. This incidence is not significantly 
different from that in C.D. Findings are consistent 
with the following: ( 1) All patients with D .H. have 
C.D. but more sensitive methods are required for 
diagnosis. (2) Those with C.D. who develop D.H. 
are a genetic sub group which we have not identi-
fied. (3) Those with C.D. who develop D.H. are a 
random sample of the whole group. (4) There is an 
increased incidence of HL-A8 in D.H. per se, i.e., 
independent of its incidence in C.D. 
Zinc Therapy of Acrodermatitis Enteropathica. 
KENNETH H. NELDER, K. M. HAMBIDGE, AND PHILIP 
A. WALRAVENS. Division of Dermatology and De-
partment of Pediatrics, University of Colorado 
Medical Center, Denver, Colorado, U. S. A. 
Abnormal zinc metabolism has been recently 
demonstrated to be of fundamental significance in 
the pathophysiology of acrodermatitis enteropa-
thica (AE). Studies on 3 patients with AE were 
undertaken, first during periods of clinical relapse 
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off all treatment, then in remission in diiodohy-
droxyquin treatment, and lastly on oral ZnSO, 
therapy. 
While patients were off all therapy, profound 
hypozincemia was observed with plasma zinc rang-
ing from 10-40 ~g/100 ml (N = 70-110 ~g/100 ml). 
Diiodohydroxyquin therapy only partially cor-
rected the plasma zinc deficit, but achieved good 
clinical remission. Oral ZnSO, (100-400 mg daily) 
produced rapid clinical remission, even before 
normalization of plasma zinc levels. Dosage re-
quirements vary greatly from patient to patient. 
Exacerbation of neurologic symptoms, while on 
high-dose ZnSO, appeared in a patient with a mild 
preexisting neurologic disorder. 
Urinary zinc excretion was low (39-110 ~tg/24 hr; 
N ± 2 SD=530 ± 356 ~t/24 hrl while patients were 
off all therapy except diiodohydroxyquin. Values 
rose to normal 2 weeks after commencing oral 
ZnSO,. Hair and RBC zinc levels were essentially 
normal. Objective hypogeusia was absent. 
Measurement of two zinc metalloenzymes 
showed marked depression of serum alkaline phos-
phatase activity during clinical relapse (3-15 IU/L; 
N = 20-85 IU/Ll, with rapid return to normal on 
zinc therapy. Carbonic anhydrase activity was 
normal. 
The absence of hyperzincuria, even during 
periods of normal plasma zinc levels, implicates 
the basic disturbance as that of defective gastro-
intestinal zinc absorption, rather than excessive 
urinary loss. 
Epidermal Intercellular Binding of Phytohem-
agglutinins and Pemphigus Antibody. TAKEJI 
NISHIKAWA, TAKASHI HARADA, FuMIO MAUMI, 
HITDSHI HATAND, HIDEOKI OGAWA, AND HIROAKI 
MIYAZAKI. Department of Dermatology, Keio Uni-
versity, Tokyo, and Department of Dermatology, 
Juntendo University, Tokyo, Japan. 
The binding sites of phytohemagglutinins and 
pemphigus antibody in the intercellular areas of 
the human epidermis have been investigated. 
Fluorescein-labeled Concanavalin A (Con A) and 
phytohemagglutinin-P (PHA-P) were found to 
bind with the component of epidermal surface 
saccharides localizing in the intercellular areas of 
the epidermis. Alpha-methyl-o-mannoside and al-
pha-methyl-o-glucose inhibited the epidermal in-
tercellular staining pattern produced by fluo-
rescein-labeled Con A, while N-acetyl-D-galactos-
amine blocked the same staining pattern by fluo-
rescein-labeled PHA-P. Normal human skin re-
acted with pemphigus antibody and pemphigus 
skin with the deposition of lgG both gave a posi-
tive intercellular pattern with fluorescein-labeled 
phytohemagglutinins. However, the extraction 
of human skin with phosphate-buffered saline 
and 70% ethanol gave complete loss of the binding 
sites of the pemphigus antibody, whereas the 
extracted skin still retained its reactivity to phy-
tohemagglutinins. These results indicate that the 
binding sites of pemphigus antibody might be 
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closely correlated but not identical with those of 
phytohemagglutinins in the intercellular areas of 
the epidermis. 
MSH Promotes Activation of Preexisting Tyro-
sinase Molecules in Cloudman S 91 Melanoma 
Cells. JoHN PAWELEK AND GLENDA WoNG. Depart-
ment of Dermatology, Yale University School of 
Medicine, New Haven, Connecticut, U. S. A. 
Tyrosinase activity is greatly enhanced in cul-
tured Cloudman S 91 melanoma cells following 
addition of MSH to the culture medium. The 
increased activity occurs in the G, phase of the cell 
cycle because membrane receptors for MSH are 
available only in this phase. The response to 
MSH is mediated through cvclic AMP. In this 
report we present evidence that MSH acts by 
promoting the conversion of tyrosinase molecules 
from an inactive to an active state. The reaction 
apparently involves the inactivation of an in-
hibitor of the enzyme. The findings which lead us 
to these conclusions are as follows: (1) tyrosinase 
activity increases following the addition of MSH in 
the absence of RNA and protein synthesis, suggest-
ing that the response to the hormone does not 
require the synthesis of new molecules of the 
enzyme; (2) MSH does not prolong the half-life of 
tyrosinase in the cells; (3) crude extracts of cells 
not treated with MSH contain factors which in-
hibit tyrosinase activity in extracts of cells which 
have been treated with the hormone, indicating 
that MSH promotes the inactivation of these 
factors; and (4) by purifying tyrosinase from the 
cells we found that there were the same numbers of 
molecules of the enzyme whether or not the cells 
were pretreated with MSH. Studies are currently 
under way to identify the nature of these factors 
involved in the control of tyrosinase activity. 
A Quantitative Approach to Epidermal Wound 
Healing: The Effect of Dexamethasone on Re-
epithelialization. W. PICTON, MARGARET A. 
FORGIE, R. MARKS, AND A. W. SIM. Organon Lab-
oratories Ltd., Newhouse, Lanarkshire, and the 
Welsh National School of Medicine, Cardiff, 
Wales. 
To develop drugs which influence wound healing 
it is necessary to find ways of measuring the rate of 
reepithelialization (RNL). This paper details two 
new methods which are complementary and the 
effects of systemic dexamethasone administration 
on RNL as assessed by these methods. Both 
examine the rate of development of epithelial cover 
on blister bases in hairless hamsters. Three-milli-
meter-diameter suction blisters were produced on 
the animals' flanks. The blister roofs were excised 
and the sites covered with transparent adhesive 
tape to prevent dehydration and the accumulation 
of tissue debris. Blister sites were excised at 
intervals of up to 3 days for assessment. The first 
technique measured the length of dermis remain-
ing nonepithelialized in representative histologic 
sections and employed a Quantimet image analyz-
ing computer microscopy system. The second tech-
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nique involved direct measurement of the area on 
the blister site covered by mature cornified epider-
mis. For this the entire excised blistered areas were 
fixed and stained and the specimens were in-
spected and photographed with a dissecting micro-
scope. Measurements were made using a projection 
technique. 
RNL was complete in 48 hr in untreated ham-
sters when assessed by the histologic technique but 
took up to 72 hr when assessed planimetrically. 
The observed difference is considered to be a 
measure of epidermal maturation. Intraperitoneal 
administration of de]\amethasone (201lg/100 gm 
body weight) delayed the healing process by a 
mean of 15%. It is considered that the methods 
described are useful, reproducible models for the 
evaluation of drugs affecting epidermal wound 
healing. 
Plasticity of the Dermoepidermal Interface. G. 
PtERARD AND CH. M. LAPIERE. Department of 
Dermatology, University of Liege, Liege, Belgium. 
The architecture of the basement membrane 
(B.M.) has been studied by scanning electron 
microscopy in normal and pathologic human skin. 
A clean separation of dermis and epidermis was 
obtained by incubation in NaBr followed by hyalu-
ronidase. The dermal face of the B.M. displays 
digital projections covered by regularly spaced 
folds. This structure can be extensively modified 
by different processes. Reversible modifications 
result from mechanical stress transmitted to the 
B.M.: micropapillae in the interpapillar space are 
stretched first, followed by a flattening of the 
papillae. Permanent modifications of different 
types can be produced by "metabolic remodel-
ling". These changes are not spontaneously revers-
ible and originate from two types of mechanism. 
The first is related to the synthetic activity of cells 
associated with a pathologic process such as the 
dermal downgrowth of basal cell carcinoma. The 
second evolves from the synthetic activity of the 
cells normally involved in the synthesis of the 
B.M., in such conditions as scle;oderma, sclero-
myxoedema, scars, and atrophic skin. Permanent 
mechanical remodeling can also be induced by 
prolonged mechanical strains applied to the B.M., 
as observed in the stretched skin covering an 
epidermal cyst. In psoriasis both types of remodel-
ing are observed, the reversible one in the exten-
sion zone of the lesion and the permanent one in its 
center. 
Methods for Analysis of Sebum Composition. A. 
SHAUTA, S. LEWIS, AND W. LEE. Department of 
Dermatology, Columbia University College of Phy-
sicians & Surgeons, New York, New York, U.S. A. 
Thin-layer chromatography (TLC) has been ac-
cepted as the standard method for routine analysis 
of skin surface lipids. When combined with photo-
densitometry, it has proved to be a valuable tool 
for analyses of alterations in sebum composition. 
Recently, infrared spectroscopy (lR) with internal 
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reflectance has been popularized as a more rapid, 
alternate method for these analyses. This investi-
gation was conducted in order to determine the 
relative accuracy of these two methods for routine 
analyses of skin surface lipid composition. 
Reference standards of triglycerides and free 
fatty acids of chain length from C, to C,. were 
prepared and analyzed by the two methods. Stan-
dards were prepared using concentrations of 0 to 
50% free fatty acids and 50. to 100% triglycerides. 
These varying concentrations of the reference stan-
dards were used in order to determine the sensitiv-
ity of the methodology. Discrete separations were 
obtained with TLC, but not with IR. Changes in 
concentration of 5% or more were repeatedly de-
tectable by TLC with triplicate determinations, 
whereas the range of variation with IR was 10 to 
40% depending on the concentration of the compo-
nents. 
It is concluded that TLC with photodensitome-
try is a more sensitive and accurate technique for 
the analysis of skin surface lipid composition than 
IR with internal reflectance. 
Electron Microscopic Cytochemical Demonstra-
tion of Adenyl Cyclase in Psoriatic Epidermis. 
J. Sf!NDERGAARD, S. A. WADSKOY, ANDT. KoBAYASJ. 
Department of Dermatology, University of Copen-
hagen, Rigshospital, Copenhagen, Denmark. 
The adenyl cyclase-cAMP system may have a 
role in the regulation of epidermal cell growth and 
differentiation (Voorhees et al, Adv Cyclic Nucleo-
tide Res 4:117, 1974). The present study aimed at 
demonstrating the location of adenyl cyclase in 
pscriatic epidermal cells. 
We adopted the method of Reik et al (Science 
168:382, 1970) originally used in liver tissue experi-
ments. The basis of the cytochemical reaction was 
the precipitation of a heavy salt (Pb>+) of the PPi 
produced by the action of adenyl cyclase on ATP. 
Biopsy specimens with typical psoriatic histopa-
thology from two patients suffering from psoriasis 
were examined. Adenyl cyclase activity was dem-
onstrated in epidermal basal cells and in lower 
malpighian cells after stimulation with NaF. No 
lead precipitates were seen in the stratum cor-
neum, the stratum granulosum, or in the superfi-
cial layers of the stratum spinosum. The enzyme 
activity was demonstrated on the plasma cell 
membranes in these areas and around the basal 
lamina. 
Epidermal cell growth and differentiation may 
be regulated through hormonal stimulation of the 
adenyl cyclase system of dividing cells. The pres-
ence of receptors on the cell membranes of dividing 
cells would support this view. We have clearly 
demonstrated that PPi (and cAMP) are formed 
after stimulation with NaF in the basal cell layers 
of psoriatic epidermis. 
Changes in Nuclear DNA and RNA During 
Epidermal Keratinization. H. SuzuKI, K. Fu-
KUYAMA, AND W. L. EPSTEIN. Department of Der-
Vol. 64, No. 4 
matology, University of California, San Francisco, 
California, U. S. A. 
Conventional electron microsoopy fails to dem-
onstrate cellular localization of nucleic acids due to 
nonspecific reaction of tissue components with 
fixatives and metal stains. This study was de-
signed to investigate ultrastructural changes of 
nucleic acids in the nuclei of epidermal cells as 
they keratinize by electron microscopic cytochem-
istry. Guinea-pig ear skin was fixed in 3% glutaral-
dehyde and embedded in a water-soluble glycol 
methacrylate. Thin sections were treated with 
pronase and DNAse or RNAse before staining with 
uranyl acetate and lead citrate. In the lower 
epidermal cells DNA was found clumped along the 
nuclear membrane (NM), around and within the 
nucleolus (NU), and as fine strands in other parts 
of the karyoplasm (KP). In granular cells, however, 
less DNA was seen along the NM and in NU and 
was more evenly distributed as thick strands in 
KP. In basal and spinous cells RNA localized 
mostly in NU and some in KP, but in granular 
cells, RNA appeared diffusely dispersed in KP, 
and NU became less prominent. The degree of 
change in DNA and RNA varied somewhat among 
cells of the same layer, but the greatest change was 
seen in the outermost cells. These findings indicate 
that (1) the technique used selectively demon-
strates distribution of DNA and RNA in the 
nucleus, and (2) the pattern varies at different 
stages of epidermal keratinization. These changes 
may reflect biochemical alterations involved in loss 
of the nucleus at the end of keratinization. 
The Effect of Needle Puncture and Intradermal 
Fluid Injection on Epidermal Cell Kinetics of 
Albino Guinea-Pig Skin. Y. H. TAGUCHI, J. TA-
BACHNICK, AND K. MANAKA. Laboratory of Experi-
mental Dermatology, Albert Einstein Medical 
Center, Philadelphia, Pennsylvania, U. S. A. 
Workers comparing intradermal (id), intraperi. 
toneal (ip), and subcutaneous (sc) injection of 
'H-thymidine ('H-TdR) report no significant dif-
ference in epidermal labeling indices (Ll) 1 to 4 hr 
after injection. There are no reports, however, 
describing the effect of needle puncture on LI and 
mitotic index (MI) at intervals longer than 4 hr. 
Male albino guinea pigs (350-500 gm) were used to 
study the effect of needle puncture with or without 
id injection of 0.1 ml of fluid. The center of the 
raised bleb was marked and biopsies taken 1, 4, 8, 
24, 50, and 72 hr after needle puncture and 1 hr 
after ip injection of •H-TdR. There were no signifi-
cant differences in LI or MI 1 hr after ip, id, or sc 
injection of "H-TdR nor in %labeled mitoses 7 hr 
after id or ip injection. The earliest increase in 
labeling index (Ll = 12%) occurred 12 hr after 
needle puncture, peaked at 24 hr (ca 3 x control), 
and returned to control level by 50 hr. By 12 hr 
after needle puncture, there was an increase in 
labeled cells primarily at the periphery of the bleb 
about 3 to 5 mm from the point of needle entry. By 
24 hr, the distribution of labeled cells had moved 
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toward the bleb center (LI = 65%). The first 
increase in mitoses (MI = 2.5%) was seen 24 hours 
after needle puncture. We conclude that id injec-
tion of 3H-TdR introduces no error in LI or MI to 12 
hr after needle puncture. It does, however, trigger 
noncycling basal cells into DNA synthesis after 12 
hr, which may increase the rate of transit of these 
cells to the granular layer. 
Incorporation of Proline Analogues into Colla· 
gen. Degree of Replacement by cis-Hydroxy-
proline. JouNr DITTO AND DARWIN J. PRocKoP. 
Department of Biochemistry. Rutgers Medical 
School, College of Medicine and Dentistry of New 
Jersey, Piscataway, New Jersey, U. S. A. 
When freshly isolated connective tissue cells, 
which actively synthesize and secrete procollagen, 
were incubated with different proline analogues, 
the incorporation of the analogues into pro-a 
chains of procollagen prevented the molecules from 
assuming a triple-helical conformation and the 
nonhelical pro-a chains accumulated intracellu-
larly (Biochim Biophys Acta 336:234, 1974). Here 
we measured the degree by which one of the proline 
analogues, cis-4-hydroxy-L-proline (cis-hydroxy-
proline) replaced proline residues in collagen. To 
limit the synthesis of trans-4-hydroxyproline, 0.3 
mM a,a' -dipyridyl was added to the incubation 
medium together with the analogue, and the intra-
cellular collagen was isolated as dialyzable pep-
tides after digestion with a specific bacterial colla-
genase. Amino acid analysis demonstrated that the 
newly synthesized peptides isolated from control 
cells were similar to procollagen except they con-
tained no trans-4-hydroxyproline and no hydroxy-
lysine and were correspondingly rich in proline and 
lysine. When the cells were incubated with 200 1-lg 
cis-hydroxyproline per ml, 9.3 to 19.4% of prolyl 
residues in newly synthesized collagen polypep-
tides were replaced by the analogue in three 
different experiments. The corresponding degree of 
replacement using 20 1-lg of cis-hydroxyproline per 
ml was from 2.4 to 4.2%. The relatively low degree 
of replacement suggests that proline analogues 
may prove useful in preventing excessive collagen 
accumulation in tissues in clinical situations. 
Detection of Defective Cutaneous Leukocyte 
Migration in Vivo. W. L. WESTON, M. F. MAss, P. 
B. DEAN AND J. R. HUMBERT. Division of Dermatol-
ogy, University of Colorado Medical Center, Den-
ver, Colorado, U.S. A. 
This study describes a quantitative, simple, 
reproducible method of detecting leukocyte migra-
tion defects. Evaluation of patients with suspected 
defects in their defense against infection requires 
examination of their physiologic leukocyte func-
tions. Attraction of leukocytes into inflammatory 
sites is the first physiologic step required for these 
cells to perform as phagocytes in vivo. Only quali-
tative estimates of the ability of leukocytes to 
migrate to tissue sites can be obtained by Rebuck 
skin windows. However, quantitation of leukocytes 
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is necessary to detect defects in migration. An 
improved method of study utilizes plastic cham-
bers of our design placed over tape-stripped skin 
allowing preservation of two physiologic mem-
branes, the vascular endothelium and epidermal 
basement membrane. This more closely mimics 
physiologic conditions, an advance over previous 
Bkin abrasion techniques that introduce tissue 
damage and disruption of vessel walls as com-
plicating factors in measuring leukocyte migration. 
Chambers are sampled through a side port and 
leukocyte counts performed. 
Utilizing duplicate chambers and 50% of the 
patient's own serum in Hank's balanced salt solu-
tion as an attractant, mean leukocyte migration in 
16 control patients was 1.12 x 106 leukocytes/ 
chamber/24 hr. Four patient& with host defense 
defects characterized by recurrent pyogenic in-
fections and cutaneous anergy had a mean of 9.26 x 
103 leukocytes/chamber/24 hr (p < 0.01). These 
same 4 patients had normal humor and cellular 
leukocyte chemotaxis by the in vitro Boyden 
chamber technique. 
Photochemotherapy of Psoriasis with Oral 
Psoralens. K. WoLFF, J. A. PARRISH, T. B. FITZPA-
TRICK, F. GscHNAIT, B. GILCHREST, H. HtlNIGSMANN, 
AND M. A. PATHAK. Division of Experimental 
Dermatology, Department of Dermatology I., Uni· 
versity of Vienna, Austria, and Department of 
Dermatology, Harvard Medical School and Massa-
chusetts General Hospital, Boston, Massachusetts, 
U.S. A. 
Photochemotherapy (PChT) denotes a new ther-
apeutic approach which is based on the interaction 
of light and a systemically administered photoac-
tive drug. Expanding on a preliminary report (N 
Eng) J Med 291:1207, 1974), this study described 
the efficacy of PChT in 85 patients with severe, 
generalized psoriasis and delineates optimum con-
ditions of treatment. Oral administration of 8-
methoxypsoralen was followed by exposure to a 
newly developed, high-intensity, long-wave UV 
source, emitting a continuous spectrum between 
320 and 390 nm (peak 365 nm) and 5.6-6.3 mw/cm 2 
at 15 em. Initial doses ranging from 1.4 to 4.8 J/cm 2 
(exposure times 4-14 min) were gradually in-
creased. PChT resulted in complete clearing of 79 
to 85 patients and a satisfactory improvement in 2 
(4 lost from study). The number of exposures 
required for clearing was 9 ± 4 (mean ± SD) and 
the mean duration of treatment was 19 ± 10 days. 
Apart from emollients no other topical or systemic 
treatment was used. PChT resulted in a complete 
disappearance of lesions and an even, uniform, 
cosmetically pleasing tan. A paired comparison 
study in 54 patients showed PChT to be far more 
effective than conventional UV. All patients re-
ceiving outpatient maintenance treatment (aver-
age 1 x /week to 1 x /2 weeks) were kept free of 
psoriasis for a period up to 330 days. PChT re-
quires no topical therapy; it is highly effective, 
simple, nontoxic, and convenient for both patient 
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and physician. Infrequent maintenance treat-
ments keep psoriasis under control. 
Kininogen (Flaujeac Factor) Deficiency in 
Man. KIRK D. WUEPPER, DoNALD R. MILLER, AND 
MARIE J. LACOMBE. Department of Dermatology, 
University of Oregon Health Sciences Center, Port-
land, Oregon, U. S. A. 
Citrated blood plasma from a French woman. 
Mme. Flaujeac, had prolonged activated PTT (618 
sec) and euglobulin lysis time (194 min) and 
inability to form kinin or the permeability factor of 
dilution (PF/dil). Upon mixing Flaujeac plasma 
with normal plasma or plasma deficient in Hage-
man factor, Fletcher factor (prekallikrein), or coag-
ulation factor XI, the results were normalized. 
Flaujeac trait plasma was also reconstituted by a 
factor which eluted from Sephadex G-200 at a 
MW opp of 170,000. Flaujeac factor migrated as an 
a-globulin in zone electrophoresis. It was separated 
readily from Hageman factor or prekallikrein. It 
corresponded exactly to fractions which contained 
high-molecular-weight (HMW) kininogen and was 
separated from 12 other a-globulins. 
Upon incubation with kallikrein, Flaujeac trait 
plasma, by contrast with control plasmas, failed to 
generate a kinin. By electroimmunodiffusion, 
Flaujeac plasma contained 9% kininogen antigen. 
It cross-reacted with kininogen only partially by 
double diffusion in agar. Finally, sheep antibody 
{ 'Y-globulin) to kininogen depleted Flaujeac factor 
from normal plasma. 
The data support a functional role and depend-
ence upon HMW -kininogen in the intrinsic coagu-
lation and fibrinolytic systems and in generation of 
PF/dil. 
MORNING SESSION 
Friday, June 13. 9:00AM 
Kirk D. Wuepper, Portland, Oregon, U.S. A., presiding 
Defective Histamine Release in Chronic Urtic-
aria. FRANK KERN, HAROLD H. NEWBALL, N. 
FRANKLIN ADKINSON, JR., AND LAWRENCE M. LICH-
TENSTEIN. Johns Hopkins University School of 
Medicine, Baltimore, Maryland, U.S. A. 
Histamine release from peripheral blood leuko-
cytes challenged with antihuman IgE was studied 
in patients with chronic urticaria and nonatopic 
matched controls as a follow-up study to Greaves 
et al (Clinical Allergy 4:265, 197 4). 19/23 controls, 
but only S/20 patients, released > 20% of the total 
available histamine. The response to anti-Ige con-
centrations of 1.66, 0.33, 0.066, and 0.013 J.Lg N/ml 
was significantly lower (p < .005, p < .01, p < .05, 
respectively) in patients tban in controls. Serum 
IgE levels in the two groups were significantly 
different (p < .05) but total histamine content of 
"" 10" leukocytes was not (Values ± S.E.-lgE: 
patients 206.4 ± 69.9 IU; controls 37.8 ± 8.1 IU. 
Histamine: patients 92.3 ± 24.2 ng; controls 134.3 
± 28.1 ng). D.o greatly increased histamine re-
lease (in both groups) indicating that the anti-lgE 
interacted with the basophils of urticaria patients. 
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Ionophore stimulation of aliquots of the same 
leukocytes used for anti-IgE challenge revealed 
that the urticaria patients' basophils were capable 
of releasing normal amounts of histamine. An-
ti-IgE- and ionophore-stimulated release of a leu-
kocyte kallikrein was also determined. Percent 
kallikrein release at the three highest anti-IgE 
concentrations was significantly lower (p < .02, p 
< .02, p < .02, respectively) in patients. In 15/20 
patients but only 10/23 controls. ionophore pro-
duced a greater kallikrein release than did anti-
lgE. Preliminary data indicates that leukocyte cy-
clic AMP levels in the two groups are not signifi-
cantly different in either baseline levels or after 
stimulation with isoproterenol (1.33 J.LM). These 
data suggest that chronic urticaria patients have a 
(acquired?) defect in histamine release; the defect 
appears to occur after the anti-lgE-lgE interac-
tion, but before the actual (2nd stage) release 
process. 
Mitogen and PPD Responsiveness in Severe 
Atopic Dermatitis. K. THESTRUP-PEDERSEN, J. 
ELLEGAARD, H, THULIN, AND H. ZACHARIAE. Insti-
tute of Medical Microbiology, Department of Der-
matology, University of Aarhus, Aarhus, Denmark. 
Cell-mediated immunity may be depressed in 
atopic dermatitis (Lobitz et a!, Br J Dermatol 
86:317, 1972) and high values of serum IgE may be 
followed by a lowered number of circulating thy-
mus-dependent lymphocytes {Gottlieb and Hani· 
fin, J Med Clin Res 22:159, 1974). The present 
study aimed at further elucidating functional im· 
munodeficiencies in severe atopic dermatitis. 
The numbers of circulating T and B lympho-
cytes were studied in 14 patients with atopic 
dermatitis and elevated serum IgE. Thirteen had 
lowered T -cells and 3 had an elevated percentage 
of B-cells. The response of cultured lymphocytes to 
Con-A and poke-week mitogen was significantly 
lowered when the culture medium contained au-
tologous plasma compared with the response in 
pooled AB-serum. In 7 out of 12 patients a similar 
impairment was demonstrated in the response to 
phytohemaglutinin. In the lymphocyte transfor-
mation test the reaction to PPD was significantly 
lowered when the reaction took place in the pres-
ence of autologous plasma, whiJ.e no similar dimin-
ished reaction was found in a leukocyte migration 
test. These results have bearing on the lowered 
resistance to infection in patients with severe 
atopic dermatitis. 
Serum and Blister Fluid Immune Complexes in 
Pemphigus and Bullous Pemphigoid. R. E. JoR· 
DON, M. K. KuNDE, AND F. C. McDuFFIE. Depart-
ments of Dermatology and Immunology, Mayo 
Clinic and Mayo Foundation Rochester, Min-
nesota, U. S. A. 
Previous studies, using hemolytic complement 
assays, have revealed anticomplementary (AC) 
activity in pemphigus blister fluids, suggestive of 
immune complex formation (Jordan et al, Clin Exp 
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Immunol15:53, 1973). By sucrose density gradient 
ultracentrifugation and hemolytic AC assays, the 
pemphigus blister fluid factor sedimented in high-
molecular-weight fractions (greater than 19S). Six 
of 10 pemphigus sera demonstrated similar AC 
activity which sedimented at about 12S to 19S. 
Three bullous pemphigoid sera and blister fluids 
following sucrose density gradient ultracentrifuga-
tion have also exhibited similar high-molecular-
weight AC activity. Control sera and blister fluids, 
including experimentally induced blisters, have 
not demonstrated similar AC activity by these 
same procedures. Preliminary studies suggest that 
positive sucrose gradient fractions and some sera 
and blister fluids will bind with monoclonal rheu-
matoid factor (RF) in a radioimmunoassay em-
ploying RF and "'I labeled aggregated IgG. Thus, 
immune complex formation occurs in pemphigus 
and bullous pemphigoid and may be important in 
the pathogenesis of these diseases. 
Neutrophil Chemotaxis with Bullous Pemphi-
goid Blister Fluids. J. L. DIAZ-PEREZ AND R. E. 
JoRDON. Department of Dermatology, Mayo Grad-
uate School, Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota, U. S. A. 
Using a modified Boyden technique, the blister 
fluid from 18 patients with bullous pemphigoid 
(BP) was measured for chemotactic activity. 
Marked chemotactic activity for human polymor-
phonuclear leukocytes (PMNs), was present in all 
blister fluid samples tested but was also present in 
the corresponding sera. Heat inactivation (56°C for 
30 min) only partially reduced this chemotactic 
activity in pemphigoid blister fluids, but almost 
completely inhibited the chemotactic activity 
present in pemphigoid sera. The fluid from suction 
and cantharidin-induced blisters exerted some 
chemotactic activity, but in contrast with bullous 
pemphigoid blister fluids, this activity was almost 
entirely abolished by heat inactivation. BP blister 
fluid chemotactic activity was enhanced by clot-
ting and E. coli lipopolysaccharide activation of 
complement. Heat-inactivated BP blister-fluid 
chemotactic activity was inhibited by N-CBZ-a-
glutamyl-L-tyrosine and by anti-C5 antibodies 
but not with anti-C3. 
Our studies indicate that complement-depend-
ent chemotactic activity is present in BP blister 
fluid, probably generated by local activation of the 
complement sequence. These studies further im-
plicate the complement system in the pathogenesis 
of bullous pemphigoid. 
T and B Lymphocytes in Chronic Dermatitis. F. 
J. CARAPETO, J.D. STOBO, R. K. WINKELMANN, AND 
R. E. JORDON. Departments of Dermatology and 
Immunology, Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota, U.S. A. 
Viable lymphocytes from patients with chronic 
dermatitis were isolated using a Ficoll-Hypaque 
gradient and were studied by immunofluorescence 
with monospecific antisera to lgG, IgA, IgM, lgD, 
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and IgE. Numbers of T lymphocytes were deter-
mined by a standard sheep red blood cell rosette 
test. Studies of 33 normal individuals' lympho-
cytes yielded median values of 23.2% for B-cells 
and 62.4% T cells. The distribution patterns of 
B-cell surface immunoglobulins were: IgG, 7.3%; 
IgA, 1.8%; IgM, 7.8%; IgD, 4.6%; and IgE, 1.8%. 
B-cells were increased to 30.3% and IgD bearing 
lymphocytes increased to 12.0% in 20 patients with 
acute contact dermatitis. The T -cells were only 
slightly decreased to 54.7%. Thirteen patients with 
atopic dermatitis showed a similar increase in B 
lymphocytes to 31.8% and also demonstrated in-
creased IgD (9.2%) as well as IgE (7.3%) bearing 
lymphocytes. T lymphocyte alterations were not 
noted in atopic dermatitis. Altered distribution 
patterns of B-cell surface immunoglobulins may 
be useful to evaluate chronic dermatitis and other 
dermatoses. 
T- and B-Cells and Cell-Mediated Immunity in 
Mycosis Fungoides. BARBRO C. NoRDQVIST AND 
JoHN P. KINNEY. Department of Dermatology, 
New York University School of Medicine, New 
York, New York, U.S. A. 
T- and B-cells in peripheral blood were evalu-
ated in 13 patients with mycosis fungoides (MF) 
and in 2 patients with Sezary syndrome. T -cells 
were identified by their capacity to bind sheep red 
blood cells to their surfaces and the B-cells were 
identified by the presence of surface immunoglob· 
ulins in immunofluorescence assay. Seven patients 
with MF and two with Sezary syndrome were 
shown to have very low T-cell values and high 
percentages of Null cells, i.e., cells with markers 
for neither T- nor B-cells. Low T-cell values and 
high Null cell values were found predominantly in 
patients with advanced mycosis fungoides (stage 
III-IV). Furthermore, these patients had impaired 
cell-mediated immunity, as shown by in vivo skin 
testing with recall antigens and attempts at sensi-
tization to dinitrochlorobenzene. 
Lymphoplasmocytoid lmmunocytoma of the 
Skin. MANFRED Goos. Department of Pathology, 
University of Kiel, Kiel, West Germany. 
The present paper describes a new type of skin 
lymphoma, called lymphoplasmocytoid im-
munocytoma. In a 60-year-old woman there were 
multiple cutaneous and subcutaneous tumors 
without systemic involvement. Histologically, 
these tumors are characterized by a mixed lym-
phocytoid and plasmacytoid proliferation and a 
high incidence of PAS-positive inclusions. Electron 
microscopic studies showed many intranuclear and 
intracytoplasmatic immunoglobulin (lg) inclu-
sions as well as extracellular lg deposits. Corre-
spondingly, immunochemical analysis of tumor 
tissue homogenate and blood serum revealed a 
striking discrepancy between the high amount of 
tissue Ig and a nearly normal serum Ig level. By 
rosette tests for different cell surface markers it 
was demonstrated that the majority of the tumor 
298 ABSTRACTS 
cells had receptors for the third component of 
complement (C3). These findings suggest that 
immunocytomas represent germinal center-
derived and lg-producing lymphomas, the lg-secre-
tion mechanism of which may be blocked. 
Autoimmunity in Psoriasis: An Extended Four-
Compartment Test with Complement Immuno-
fluorescence. ERNST H. BEUTNER, STAFANIA JA-
BLONSKA, SHARON BEAN, Suvu SHU, AND NRIPPON 
SAIKIA. Department of Microbiology, State 
University of New York at Buffalo, School of Medi-
cine, Buffalo, New York, U. S. A.; Department of 
Dermatology, Warsaw Medical School, Warsaw, 
Poland; and Department of Dermatology, Glasgow 
Medical School. Glasgow, Scotland. 
Previous immunofluorescent (IF) findings on 
stratum corneum (SC) antibodies (Ab) in normal 
sera or using psoriatic skin biopsies by a four-com-
partment (cpt) test for IgG were consistent with 
the immune adherence findings on SCAb by Krogh 
and Tonder. Now, complement (C) IF staining was 
examined with an anti-C4 conjugate. SCAb fixes C 
in CIF tests. An extended four-cpt test for IgG and 
C was evaluated. 
Com- Con- Reactions I 
part- Reagents jugate on skin 
ment lst step 2nd psor- ! Interpretation nor-
no. step mal iasis I 
cpt I saline no Ab neg. 
neg ~ cpt 2 SCAb- no Ab neg. neg. 1 Negative 
HI* controls 
cpt 2 SCAb no Ab I neg. neg. 
+ c• 
cpt 3 saline anti- neg. pos. In vivo bound IgG 
lgG IgG 
cpt 4 SCAb- anti- pos. pos. Indirect IF "' lgG 
IgG HI lgG 
cpt 4 SCAb anti- pos. pos. " ., ., 
IgG +C JgG 
cpt 3C saline anti- neg. pos. In vivo Bound C 
C4 
cpt 3C SCAb- anti- neg. pos. " ,. ,. 
HI C4 
cpt 4C SCAb anti- pos. pos. CIF bound"' C 
+C C4 
"'HI ""' heat-mactivated serum; + C = fresh serum wtth com-
plement. 
As indicated in normal skin, both cpt 4 lgG 
(indirect IF) and cpt 4C (CIF methods) gave 
staining of the SC but cpt 3 lgG and cpt 3C (even 
with sera with SCAb but no C) did not. In psoriatic 
biopsies all cpt 3 and 4 gave positive reactions. 
This extended four-cpt system can be used in 
surveys of dermatoses. 
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Rapid Repair of Dermal-Epidermal Adherence: 
An EM Study. E. G. J. BEERENS, J. W. SLOT, 
AND J. C. VAN DER LEUN. Institute of Derma-
tology, University of Utrecht, and Centre for Elec-
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tron Microscopy, University of Utrecht, Utrecht, 
Netherlands. 
Rapid functional repair of dermal-epidermal 
adherence has previously been found in experi-
ments with interrupted suction. The aim of the 
present study was to investigate the nature of this 
repair process. 
Skin biopsies were taken after various times of 
exposure to suction and at various intervals follow-
ing such an exposure; these were studied electron 
microscopically. At an exposure of three-quarters 
of the blistering time, many basal cells were 
'completely or almost completely detached from 
the basement membrane (b.m.). 
During the repair interval morphologic regenera-
tion of the dermal-epidermal junction took place. 
Detached parts of basal cells exhibited signs of 
pseudopod activity. The cells became realigned 
with the b.m., at the same time interiorizing their 
detached hemidesmosomes. Realigned basal cells 
showed structures indicating de novo formation of 
hemidesmosomes. Practically complete regenera-
tion of the junction was reached in 2 hr, a time also 
found for complete functional repair of dermal-
epidermal adherence. 
It is concluded that functional repair of the 
adherence is based on a rapid structural regenera-
tion of the dermal-epidermal junction. 
Factors Affecting Human Percutaneous Pene-
tration of Methotrexate and Analogues in Vitro. 
J. McCuLLOUGH, D, SNYDER, A. FRIEDLAND, B. 
STEIN, AND G. WEINSTEIN. Department of Derma-
tology, University of Miami School of Medicine, 
Miami, Florida, U. S. A. 
Factors affecting the percutaneous penetration 
of methotrexate (MTX) and its analogues through 
excised human skin were studied. Drugs were 
applied to the epidermis of skin mounted in 
diffusion cells. After 20 hr, drug penetrating 
through the skin into a saline solution and drug 
extracted from heat-separated epidermis was as-
sayed by liquid scintillation counting or by inhibi-
tion of dihvdrofolate reductase. 
When 0~05% MTX solution was applied to the 
epidermis, 0.07% of the applied dose was recovered 
in the epidermis and less than 0.005% in the saline. 
No increase in % penetration was obtained by 
increasing MTX concentration up to 2.5% or in-
creasing incubation temperature from 28° to 37°C. 
Repeated cellophane-tape stripping of stratum 
corneum (s.c.) removed all the MTX that had been 
measured in whole epidermis. Binding of MTX 
was localized to the outermost layers of the s.c. as 
determined by the above methods and confirmed 
by autoradiography. 
Various vehicles were tested to determine their 
effect on MTX percutaneous absorption. DMSO 
(80%), DMAC (25%) or retinoic acid (RAJ (0.1%) 
had no effect on penetration, whereas RA (0.25%) 
and ClO-methylsulfoxide (2.5%) enhanced pene-
tration approximately 5- and 50-fold, respectively. 
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The penetration of 9 lipid-soluble derivatives was 
also tested. The most effective compound was the 
diethyl ester of dichloro-MTX with a 5-fold in-
crease in penetration over MTX. The present data 
suggest that one of the reasons for lack of topical 
MTX in psoriasis may be its inability to signifi-
cantly penetrate the epidermis to its site of cellular 
activity. The factors presented here may be useful 
in developin!( a clinically effective preparation of 
MTX or its analogues. 
SPECIAL LECTURE 
Tumor Viruses. HARALD ZuR HAUSEN. West 
Germany. 
The Detection of Anti-ds-DNA Antibodies by a 
New Technique. GEORG STINGL AND WALTER 
KNAPP. lDBtitute for Immunology, University of 
Vienna, Vienna, Austria. 
Antinuclear antibodies may occur in a variety of 
autoimmune diseases, but antibodies (ab) against 
native, double-stranded (ds) DNA are considered 
disease-specific for systemic lupus erythematosus 
(SLE). For their detection a simple and inexpen-
sive immunofluorescence technique has recently 
been elaborated (Aarden et a!, Ann NY Acad Sci, 
in press), which utilizes Crithidia luciliae (C.I.) 
kine top lasts as anti~:en. Kinetoplasts of this hemo-
fla~:ellate contain high amounts of ds-DNA but no 
other nuclear antigens. 
The specificity of this technique was assessed in 
patients with SLE (15), scleroderma (10), RA (60), 
myasthenia gravis ( 10), and autoimmune thyroiditis 
(10). Counterimmunoelectrophoresis (CIE), em-
ploying sin~:le- and double-stranded DNA, served 
as specific and sensitive reference control. 
Anti-ds-DNA ab were found in 4 of 15 SLE sera, 
titers ranging up to 160, but in none of the other 
sera tested. There was a 100% agreement between 
the C.l. test and CIE. Thus, with regard to 
sensitivity. specificity, and simplicity, the C.l. test 
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compares favorably with CIE; it is highly reliable 
and, with respect to its ease of performance, 
surpasses other known tests for the detection of 
anti-ds-DNA ab. Since it is a rapid and low-cost 
procedure, it appears to be the most valuable tool 
presently available for the rapid and reliable de-
tection of anti-ds-DNA ab and thus for the diag-
nosis of SLE. 
Immunologic Aspects of Practoloi-Induced 
Lupus Erythematosus. M. G. C. DAHL, R. H. 
FELIX, F. A. IVE, AND D. S. WILKINS. University 
Department of Dermatology, Newcastle upon 
Tyne, England. 
Psoriasiform and lichenoid skin lesions were the 
predominant clinical features in 19 patients with 
reactions to practolol, a beta-blocking agent used 
to treat ischemic heart disease. Circulating antinu-
clear antibody (ANA) was found in 8 patients 
(42%). Antibodies to native DNA were normal or 
marginally raised. Granular deposits of immuno-
globulin (lgM and IgG) and complement (C3) were 
demonstrated by direct immunofluorescence at the 
dermoepidermal junction (DEJ) of lesional skin in 
12 patients (63%) and in nonlesional skin in 5 
(26%). The appearance was similar to lupus ery-
thematosus. Of the 8 patients with circulating 
ANA, all had DEJ deposits in lesional skin and 
also included in this group were the 5 with deposits 
in clinically normal skin. However, 7 patients had 
neither circulating ANA nor DEJ deposits. These 
patients did not differ clinically from the others 
and 4 of them were challenged orally with practolol 
and reacted positively. There is therefore a strong 
correlation between the presence of circulating 
ANA and immunoglobulin deposition at the DEJ 
(particularly in nonlesional skin). Nevertheless, 
the finding of similar clinical changes in the 
absence of demonstrable immunologic abnormali-
ties suggests that the latter are not directly in-
volved in producing skin lesions. 
